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and the Rule of Alligation are more 
fully explained than in any Treatiſe of 
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TO THE 
Righe Honourable 


fOHN Lord Viſcount 
SCUD AMORE. 


Ah Lord, 


- F: Hough it mult be ac- 


(4 ) 


$ knowledged, that the 
- < Latine and Greek 


— 


| tongues are neceſſary qualifica- 
tions for all Gentlemen and 
ſons of Honour; yet do 
not think them ſo for all per- 
| fons of a low degree, eſpecially 
| if the labouring tor them ſhall 
occation the neglect of other 
more uſeful ſtudies in reference 
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to tkeir livelyhood ; and yet at- 
tain to ſo little perfection in 
them, that the very rudiments 
of them, are in a very little time 
wholly forgotten alſo; and 
therefore, methinłs, another way 
of inſtructing youth, than the 
Latine Grammar ſhould be 
thought on, at leaſt for ſuch 
whole preſent fortunes and fu- 
ture imployments, will not in 
any likelyhood require the 
knowledge of exotick Langua- | 
ges: To this purpoſe, it hath 
been my endeavour to effect 
two things for this Town of 
Roſs, namely to procure acom- 
petent maintenance for Gods 


Miniſter 


Deticatory: 
it · | Miniſter there, that ſo the peo- 
in | ple may be inſtructed in the 
ts | principles of religion and true 
ne | piety ; and ſome endowment 
d | foranEngliſhSchool,by which 
y | means the Children may be the 
e | caſter taught what Religion is, 
e | 2s well as inſtructed in thoſe 
h | Arts and Sciences which will 
conduce to their more comfor- 
auble ſubſiſtance and preſent be- 
> | ing. 
| The firſt of theſe, by Gods bleſ- 
ling, and the aſliſtance of your 
(no leſs truly religious than) 
Honourable Grandfather is 
now effected to the Glory of 
God in all future ages; and had 
A3 it 
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it pleaſed God, to have ſpared | 
him to us yet a little longer, his 
favourable countenance and al- 
ſiſtance would not have been 
wanting in the other: very ſen- 
ſible he was that Arithmetick 
and Geometry are very neceſſa- 
ry Arts for the common ſort of 
* to be inſtructed in, as 
well as for thoſe that act in a 
higher Sphear; and that they 
might beſo, Ihave now compo- 
fed this brief and plain Treatiſe 
of Arithmetick, in ſuch a Me- 
thod, as will I hope prove uſeful 
even for Children of but ſcaven 
years of age, for their inſtructi- 
on in that Science; and as a 


thankful 


* 


Deaicatory. 
thankful acknowledgement of 


the great kindneſs of your Ho- 


nourable Grandfather to me 
(perſonally, but chiefly in aſſiſt- 
ing me to bring in the Tithesof 
Roſs, Brampton and Weſton in 
this County of Hereford to the 
Church) I did intend to ſend 
this little treatiſe into the world 
in his name; but ſince Gods pro- 
vidence, (in removing him to a 
better place, and more laſting 
Honour) hath mademy inten- 
tions fruſtrate, whither ſhould 1 
go, or unto whom ſhould I ad- 
dreſs my ſelf, but to you, who 
have ſucceeded him in his Ho- 
nour and fortunes, and given 
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great hopes to the world of ſuc- 
ceeding him in his vertues alſo; 
whole great bounty to the 
Clergy in the time of their ſe- 
queſtration,to ſeveral Churches 
ſince his Majeſties happy re- 
ſtauration, not only in endow- 
ing them, with thoſe Tithes 
which the Law made his, and 
purchaſing others, but building 
convenient and beautiful habi- 
tations for the ſeveral Incum- 
bents in thoſe places, his great | 
charity toall in want, and care | 
ro put them into ſuch ways of | 
living, as might make them com- 
fortably to ſubſiſt (as his boun- 
ty in this particular to the City 


of 


Dedicatory. 
of Hereford doth witneſs) ſe- 
conded with his exemplary 
piety both in publick 3 pri- 
vate, will proclaim his worth, 
and make his name to be very 
precious in all ſucceeding gene- 
rations. VI 

And now what ſhall I ſay 
more, but for as much as the eyes 
of all men are upon you, and 
that you have ſucceeded this 
Honourable and much. la- 
mented Patriot of our. Coun- 
try, as Eliſba ſucceeded: Elijab, 
I will, only pray that a double 
portion ot his ſpirit may be up- 
on you, that che Glory of our 
Countrey may not together 


with 
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with him depart from us, as'it 
did from Iſrael when the Ark 


of the Lord was taken from 


them: God I hope will not only 
continue but augment your 
Glory, and the Glory of our 
Country, by making you to 
be inſtrumental for his : may 
your days be many, and your 
death Glorious; 1 with 


you as it was with David and 


your Honourable Grandfather, 
may youdiein agoodold Age, 
full of days, riches and honour, 
and your Son ſucceed you, 0 
prayeth 
Tour Hononrs 3 ſervant, 
Jouxn NewrToON. 


TO THE 


READER, 


Have but lately under the Title 
of School paſtime preſented thee 
with the Rudiments of Grammar 
for our own tongue, as the firſt part 
of an Engliſh Academy; and loe bere 


according to what was promiſed in 


that little book thou haſt the ſecond alſo, 
which is a ſhort treatiſe of Arithmetick 
and for my thus doing two things may poſ- 
ſibly be demanded of me, or oljected againſt 
me : firſt, what need there was of any new 
Treatiſe of this kind, there being ſuch great 


variety 
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variety thereof already : and ſecondly, why 
T place it next to Grammar, ſince the Liberal 
Sciences are uſually reckoned up in another 
order ? 

To which I anſwer, that among all thoſe 
Engliſh Treatiſes of Arithmetick, there is 
but one that I know of, or do at preſent re- 
member , viz. Mr. Wingates, in which 
the Rules of Arithmetick are propounded in 
any Logical Methods, and methinks, it & 
very convenient, if not — ary, that the 
Rules in every Science ſhould be Methodi- 
cally * this I — eſs is ſo exatly 
wel! performed in that Thut now mention- 
ed, S in the ſe N Edition 7 
in the year 1650, that though by rea fem of 
the ſeveral Phantaſi ies 0 f ſeveral men, aw c- 
thing may be altered, — is but little that 
can be amended; but the bulk, and price is 
ſuch, that I fear but few parents will be 
willing to be at the charge of it, eſpecially 
for ſuch ſtriplings, as I would heve inſtruct- 
ed in this ſcience; for I know no reaſon,why 
a young Lad, that can but read his PT ſalter, 
ſhould not be inſtrucled in the Rudiments 
of Grammar, and the Art of Arithmetick 
and whether this were not a lilelier way, to 

teach 


to the Reader. 


teach them to ſpell t he words they hear, xs 
well as thoſe they ſee, and ſo by conſequence, 
enable them to write truly as well as read di- 
ftin&ly, than by learning a Latin? Grammar, 
I leave tothy judgment to determine. Were 
Children in their Infancy acquainted with 
the Art of numbering, there is nothing in 
that nature would be difficult to them in their 
riper years, and that they may be jo, I have 
in this Treatiſe, at leaſt as I hope, very 
plainly as well as briefiy and orderly jet down 
the moſt uſeful rules of this neceſſary and 

excellent Science 3 and would but our 
Engliſh yr — put it to the tral, I 
doubt not, but that the ſucceſs would anſwer 
all reaſonable expectations; for ſure there 
can be no reaſon given, why children in theſe 
ſhould not be #s capable of this and other a- 
thematical learning, as in the days of Plato 
and Ariſtotle, when all the Schools in 
Greece did teach Cibldren theſe things in 


the firſt place. 

4 - you have at once not only the rea- 
ſon,for which I have added tus to thoſemany 
Treatiſes of this kind already publiſhed, viz. 
that the memories of Children may not be o- 
ver burthened with long directions and tedi- 
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ons diſcourſes, nor the purſes of Parents ſo o- 
ver c a. as that the price of the thing 
ſhould be any bar to their childrens — 
on; but alſo the reaſon for which Iplace this 
Science next to Grammar, even this, be- 
cauſe it is more ſuitable to Childrens capaci- 
ties, than the other Sciences are, nay will 
be ſooner underſtood by them, than all the 
parts of Grammar can:nor ſhould the Art of 
Geometry be ſevered from Arithmetick, they 
are of ſo near a kin, that they ſhould indeed 
go hand in hand, and both of them together 
will make an excellent introduction to the o- 
ther Sciences. 

And becauſe that the writing of 4 good 
hand is as neceſſary as the other, and that 
it is almoſt as hard a matter to find a Maſter 
that is able to teach Touth the Art of fair 
writing ( mean in the Countrey) as of A- 
rithmetick and Geometry, for the profit of | 
Children, and the eaſe of Schoolmafiers , 
there is another little Book of Arithmetick, 
called, The Country Schoolmaſter, which 
will be ſpeedily publiſhed alſo ; in which the 
Titles of ſuch Rules of Arithmetick, as chil 
dren are firſt to learn, together with brief 
diredions and examples, are engraved in a. 


fair | 
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fair uſeful writing hand, as will with the 
Maſters diligence be ſufficient for the teach- 
ing of children as well to write fairy: 4s 
tounmber readily ;, and becauſe a Child muſt 
firſt learn to write his letters well, before he 
be put to joyning, there is annexed thereto, 4 
Copy of letters both great and ſmall, ſutea- 
ble to the other copies, of which thou mayeſt 
have as many as thou wilt alone; and upon 
very reaſonable terms : And if the Maſter 
have but ſo much Geometry, as to teach his 
children, to ere@ a perpendicular, and draw 
a parallel line, be hall never need to rule 4 
book, or ſet a Copy, which will be a wonder- 
ful eaſe to him, and no leſs profit, and ad- 
vantage to his Schollar ; for which I pray is 
beſt, for the Schollar to rule his own boo 

or bis Maſter to do it for bim? which is bet- 
| ter, for the Maſter to ſpend his time in 
' writing of copies, or direding the child to 
| write according to the Cory he hath ? theſe 
' twobooks then I would have Children fur- 
niſbed with as ſoon as they can but read their 
Pſalter, and hold a pen in their hands; the 

one to inform their judgements in the 

knowledge of the Rules in Arithmetick, and 

the other to teach them to write, and to put 


their 
| 


AR 


Anowleage Arithmetick in U and 
ar they profit in theſe — ſo to be 
ſet forward in Geometry, and the other Sci 
ences, for which, god willing, it ſhall not be 
long before I furniſh thee with ſuitable Aa- 
auals to that purpoſe. 


John Newton. 
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; of Acronnting by Number. 
2. There There Ste rbees lads af i" 


| cis 3. Noel Arithmetick, which 
i teſubet of this preſent diſcourſe, is either P- 


| ative. 
4 . Arithmetich , is either Single ot Com- 
tive. 
| 14 Single Ii that, which, it wrong by number 1 
confidered alone, without relation to one another. 


2 The pare of fingle Arithmerick, are Nelas 


7. Nita te wrizing wn of any e 


— 


2 Notation. 
be expreſſed, or the expreſſing of any fue. ſit dn 
wri 


m 
8. The ports of Notation are —— 
explain the general value of the Noter, by which 
numbers art in bo expreſſecs 

9. The 
are ord; expreſſed, are theſe; 1.0m. 2. two. 
3- three. 4+ four. 5. five. 6. fix. 7. ſeven. 8. eig b. 
9. nine. ©. notbing. 

10. Theſe Notes ate either fynificane Figures 
or 6 | 2 * be ff a 

11. The ſignificant are t nine, Vit 
1.2, ,, 5, 65 7, 8, 9. and theſe have a certain 
ſignitication when they are put by themſelves, 
but any of theſe being joyucd with it (elf or any 
ol the reſt doth become uncertain in it's 
cation; for cvciy of the ſe ares alone doth ſigni- 
he it ſelf once, but if two of them be ſet toge- 
ther, the hr{t doth ſignitie it frif ones, the ſecond, 
doth ſignitie it {clf ten times, as in 22 the (ane 
hgure which in the firſt place towards the right 
hand doch ignific only urs, dotth ip the N 
place _ ten m_ two, that is m 

12. The Gypbtr doth indeed fygnifte nothing of its 
ſelf, lat being ſet before or after the reſt, it doth in» 
creaſe or leſſen their value. ; 

13- The Vale of theſe Nates is more fully 
e xpte ſſed by Degrees and Periods. 

14+ The Degree; are three; The firſt, is the fuſt 
flace of a number toward; the, raght 
ligaite it (elf once, The ſecond degree, is the ſecond 
place towards the right hand, and doth fignibe it 


ſelf ten times. The third is the third place towards 
the 


er or Charade by which Numbers 


band, and doth 
1 


| 


N 2 


dred ſourty five. 


Wy , 
hand, and = ee hundred times 
= 345 do ſignite three hun- 


15. 4 Periad if it he perfelt doth conſit of thrte 
degrees, if ine. fc it dunb co 5 of ome and it 
— 5 — A bmple period if 
it be perſect doth cont of 0 thee degrees; a com- 
Period, may have all the Feriods perfect, 
or the laſt towards the leit hand may be impei te ct. 
Thus 325 is a fimple perſect — „ and 
325 678 is 4 peiſect compound period, or 2 
—— * of two pertect periods; 23 is 
ect ſimple _ and 23 456 iS an im- 
compounded per 
16- The ſecond part — Notation; teacheth how 15 
tead eher that is expreſſed in writing. 

17. Every member i; either ſimp'e or mixt. 

18. A fonple number is hat, wb ſe parts are of one 
al the fame kind, that is, either a hole or broken. 

19. 4 bolt number is that, which doth c of 

5 op entire unities;, thus 36 is compoſed 
— ſuc integers, or intire unit ics. 

20. Integers of one ſimple period, are to be rend, as 
bath been ſherwed in the 14 Rue: and integers 
which are compoſed of divers prriods, are to be 
read much after the ſame manner, the periods be- 
_— diſtinguiſhed from one another, by inter- 

a ſhore ſtroke or point between cach pe- 
nod, as, 15. 246. 368 3 whence 15 is an imperſect 
period, 246 and 368 are perſect petiods. This or 
wy other number thus diſtinguiſhed into pcri- 
ods, may eaſily be read, by giving to every period 
its proper denomination. 

E 2 21. The 


4 


21. The proper denomination of the firſt pe- 
riod is Hundreds. 2. Thouſands. 3. Millions. 
4 Thouſands ot Millions, & ſo forward increaſing |. 
by a tenfold proportion as tar as you pleaſe, but in 

ordinary practiſe, we ſeldom have occaſion for the 
fourth period; the reading whereof will be belt 
learncd by young begianers, if they be firſt exer- 
ciſcd in the reading of three or four figures, 
which bcing well underſtood the reft cannot be 
difficult; as by the Table following, if well con- 
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. fidercd, it will be manitctt. 


I houlands Millions Thouſands Hundreds 
of Millions 

enen 

. 

9 8 

987 

9\ $76 

988765 

9 

9 876 534 3 

9 8 765 4 3 2 

987 65 4 321 

< 6 9 876 543 2 3 9 


27. According ti this Table, the fourth number 
9.876 15 thus tobe expreſſed, Nine thouland, 
eight hunarcd, (cventy ſix, and the laſt number 
559. $76. 543. 239. thus; Five hundred ſixty 
nine Thoulands ot Millions, cight hundred ſeven- 
ty fix Millions, tive hundred forty three thouſand, 


————_— 


two hundred thirty nine , and ſo of any other. 


CHAP. 
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l. Itherto we have treated of Notation, Ni 
meration follows. 


Nameration is that which by certain 
hnown members propeunded, diſcorereth another nu m- 
ler unk non. 

2. Numeration bath four ſprites. vit. Addition, 
Sabtr allion, Multplication and Diriſi n. In Wich 
belides the nine Figures and a Cypher, I ball tor 
the avoiding, of many words, make ufc of theſe 
CharaQters. (4) (-) (=) (x) 

This Character (+) I ute to pe- 
ſent theſe words more by, ard 15 the tignc 
of addition or affirmat ion; as 3 , 5 fignt- 
hes 3 more by 5, or 5 added to 3, er the 
ſumme of 3 and 5 that is 8. 

4 This Character () denotes the words 
leſt by, and is the ſign of Subtraction or Nega- 
tion; As 9 — 3 doth ligmfic 9 Icfs by 3, or 3 Sub- 
ſtrated from 9, or the difference between 5 and 
3 that is 6. 

$. This Character (=) repreſents the 
words equ2l to, and is the note of an Fqu3tion. + 
ſo 6 4J= tc to be rcad thus, 6 more by 3 * 
equal to 9. ; 

6. This Character (x) repreſents the words 
multiplied by, as 7 x6 are thus to be rad, > mul- 
tiplied by 6, or the product of v end 6- 

7. Addition is ibat, by which divers num ers arc 


* 


B 3 Ade. 


6 Of Addition. 


Added tegetber, to the end that the ſumme or total may 
be diſcovered. 

8. Numbers to be added are either ſimple, as 
1. 2. 3. and the reſt which may be expreſſed with 
one rote or figure or elſe they are compounded, 
a5 10. 11+ 13+ 234- which cannot be expreſſed 
without two or more figures. 

9. The Addition ot ſimple numbers is to be 
learned by pract'le rather than precept 3 as one 
ald.d to one makes two, two and three make 
hve and fo ot the reſt, this is ſo well known even 
to childr.n, as that it needeth no further expli- 
cation, hut yet for Demonſtration ſake, and to pre- 
vent miltakes in the adding oft greater ſummts, I 
have here exhibited a ſhort Table declaring the 
lum of all imple Numbers, 


7% Re [25] 10 55 10 
1243 29111 5 6 11 
1314 33145 52 12 
941 3441 7 58 13 
1 © 3518 3219 
11 3614 9 6 6 4 12 
v7 | 8 37110 6 7 13 
18! 9 38111 6 8 14 
19110 3 9 | 12 69| 15 
2 24 44] 5] 7 7 14 
23] 5 1 78,15 
2461. 6 4 6 | 10 | 7 9 | 16 
2317 4147111 8 8 156 
2618 41812 $9 | 17 
(2-1 ol 42 lo 9 18] 
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This Table doth confiſt of two columns, in the 
firſt are the two ſimple numbers to be added, and 
in the ſecond, the ſutame or total of thoſe num - 
bers,as if 5 and 7 were to be added, right againſt 
5 and 7 in the firſt columne, I find 1 in the ſe · 
cond column for the ſumme of them. 

4- The Addition of compoſite numbers is ſome- 
thing more difficult, and yet it doth depend upon 
the addition of ſimple numbers. But that this may 
be the more commodiouſly done, the numbersto 
be added muſt be ſo ſet down, that the unites may 
ſand under the unites, the tens undet the tens, 
and the hundreds under the hundreds.&c. as if the 
numbers 52364 4 36512 were given to bead» 
ded, you are to place them as 
in the Margin. $2364 

5. Having thus placed the 36512 
numbers draw a line under 88876 
them, and then adde them toge- 
ther, beginning with the unites firſt, ſaying 
2 44 = 6 which I ſubſcribe in the place of unitcs 
under the line, and 1 4 6 = 7 which I ſubſcribe 
in the place of tens, 5 4 3 =$ which I ſubſcribe 
in the place of hundreds, and ſo 6 2 28 and 

+ 5== $ which being ſubſcribed in their re - 
bettve places, the total ſumme is 88. $76. 

6. But it frequently happens that the Cveral 
ſummes of the particular tanks art too great to be 
expreſſed with one figure, when this happens 
write down the firſt thigure of the ſumme in it's 
own propet place, and the other figure in the next 
place above it, and ſo in the next rank as alt as 
need (hall require, as in the exawple tollowing. a 

B 4 n 


8 Ok 2d dition. 

In which the ſumme of the 
figures in the unites place is 25, 789256 
. therefore writing down 5 in the 493587 
place of unites, and the figure 364728 
two which may be ſaid to figni- 631254 
he 20 or two decades, I fet in 3211225 
the next place above it, that is 206760 
in the place of tens. ir 

In like manner the ſumme of 7 3 
the decades is 20, and therefore writing © in the 
rank of tens, the 2 which ſignifies 20 decades or 
200 I ſet in the place of hundreds, and ſo the reſt 
in their order; and adding the two laſt ranks to- 
gether, the total ſumme is 2.278. $25. 

7. Bat this work which for plainneſs ſake is 
thus ſet down, may be more briefly performed, if 
beginning with unites, the laſt figure of the 
ſumme be only ſet down, and the other kept in 
mind, and numbered in the next rank, in this 
manner, becauſc in the rank of 8 
unites $49 = 17-174 6 = . 
23. 23 47 30-390 = 3+ $1379 
ſubſcribing 4, the other 3 being 856416 
kept in memory , I preſentiy 789567 
adde to the next rank thus, __© 34754 
343=6. 6+8 14. 14 + _3267164 
I = I5- 15 4, 6=21. 21 4 2794526 
5 =26, ſubſcribing 6 1 carry —32671 64 
2 to the next rank, ſaying, 

2 4 6==8.8 47z=15-154 4 =19. 19 4 524 
24 + 7 = 341 ſubſcribing 1 1 carry 3 to the 
next rank 3 4 2 25. 513 = 8. 8,6= 14. 
14 +9 =23. and 23 4 4== 27 ſubſcribing 7 1 

carry 


„ —  . ka. MS 
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carry to the next rank, ſaying, 217 29. 
9 1 IS te. 1045 = 15. 15 4 8223. 
2343 == 26 ſubſcribing 6 ILcarry 2 to the next 
tank, ſaying, 244 = 6. 645 11. 
1148 2 19. 19 47 826. 26 46 = 32 ſub- 
ſeribing 2, the other 3 1 ſet in the next rank, be- 
cauſe there is nothing more to be added, and ſo 
the total ſumme is, 3267163. 5 
The proof of Addition is thus, draw a line un- 
der the firſt rank of numbers, then adde toge- 
ther all the remaining ranks, as hath been ſhew- 


ed; Laſtly, to that total adde the tirft rank f 


numbers: if that be the ſame with the firſt 
total found, the Addition is true, otherwiſe 
not. 

As in the laſt example, the firſt rank of num- 
bers is, 472638, and the total of the other four 
ranks, is, 2794526, to which the firſt rank being 
added, the total will be 3267164, as may be 
before found, therefore the firſt rank was true. The 
like may be donc in any other. 


CHAP. 


CHAP. III. 


Of Subtraction. 


1. uBTRACTION is that, by which 
one number is taken out of another 
which is grenter or at leaft equal to the 

former , that the relidue or remainer may be 

known. 

2. The Subtraction of fimple numbers is ſo ea 
* fie, that every one is ſuppoſed to know that, ei- 
ther naturally or by daily praQiſe; bat if this alſo 
ſhall in any caſe be thought neceflary , it may be 
readily performed by the former table, as if 2 were 
to be Subtracted out of 9, looking in the former 
table for 2 in the firſt column, and 9 in the ſecond, 
the number between them is 7 which is the re- 
mainer ſought. 

3. But where one compoſite number is to be 
Subt racted from another or a ſimple number from 
2 compoſite, the two numbers given muſt be writ- 
ten one under another, the lefler under the greater, 
as was directed in Addition, that is, the unites un- 
der the unites, and the tens under the tens, &c. So 
the numbers 678945 and 543214 being given to 
be ſubtracted the one out ot the 5 
other, they muſt be placed as in 679945 
the Margin; then proceeding to — 
the ſubtraction, I fay 5 = 4 = 1 135731 
which I place in the ſame rank under the line; In 
like manner 4 = I = 3 which I likewiſe ſet un- 
der the line in the next rank, and thus _ 

l 
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the whole operation, the remainer of 678945 = 
543214 is 135731+ As in che Exumple. 

4+ When any ot the figures of the number given 
to be ſubtracted is greater than the figure, out of 
which it is to be ſubtract ed, you muſt borrow one 
of the next rank towards the leſt hand, and then 
the figure of which they are ſo borrowed maſt af- 
terwards be eſteemed an unite leſs, or, which is 
all one, the figure to be ſubtracted from it, muſt be 
ſuppoſed an unite greater, and the one which is 
borrowed may if you pleaſe for memory ſake be 
ſet between two little lines. 22 

So the numbers 7305 82 and 7305 


51368 being given to be ſub- $1368 
tracted, the Hit from the form- - 67924 
er and placed as bctore; I am to 4 


deduct $ out of 2 which can- 
not be, borrowing therefore one decade from the 
following hgure, (which is equal to lo unites ) 
the 2 is made 12 and 12-8 =4 which I (et 
down under the unites, and the one which I bor- 
rowed under the tenths between the lines. And 
then, ſaying, 1.4 6 = 7and s- = 1 which I 
ſet down in the place of tens; and then 5 3282 
which I ſet in the place of hundreds, and then x 
out ot © I cannot but borrowing one from the 
next rank 10 - ==9 which I (ct in the place of 
thouſands, and the 1 which I borrowed under the 
next rank between the lines, and then, ſaying, 
1.45 =6, but 6 from 3 I cannot, therefore bor- 
rowing 1 as he ſore, it is 10 4 Z=13,& 13 = 6=73 
laltly 7 = 1 (which was borrowed) = 6 and ſo the 
remainer is 679214 = 73<582 = 51368. 
CHAP. 


I2 
CHAP. Iy. 


Of Multiplication. 


ULTIPLICATION, 6 that by 

which we multiply ewo numbers, 
by one another, that their product 
may be diſcovered. 

2. Multiplication hath three parts, the Multi- 
plicand, the Multiplicator and the Product. 

3. The Multiplicand is the number given to be 
multiplied. The Multiplicator is the number by 
which the Multiplicand is multiplied ; and the 
Produdt 15 the number produced by the Multipli- 
eation : So if 7 be given to be multipled by 4, the 
third number which is produced is 28, for 4 times 
7 1s 283 and here 7 is the Multiplicand, 4 the 
Multiplicator, and 28 the Product. 

4. Multiplication is ſingle or compound. 

5. Single Multiplication, is when the Multipli- 
cand and Multiplicator do each conſiſt of fingle 
figures, and this is either to be performed by me- 
mory, or to be performed by many additions, till 
uſe and practiſe hath mide it familiar 3 but for a 
help to memory in this particular, the Multipli- 
cation of ſimple numbers may be conceived by 
this Theoreme. 5 

6. If one of the two numbers given ſhall be di- 
vided into as many parts as you pleaſe , the Pro- 
duct of both numbers, ſhall be «qual to all the 
Products made by one of the numbers and all the 
parts of the other. As forthe (mall _—_— 25 
o 
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how much 2 times 4, 4 times 5, or 3 times 6, even 
nature it ſelf doth teach unto children. But if thou 
be not ſo ready in the greater notes, thou mayeſt 
by this means make it familiar. As if the Product 
of 7 times 8 were required, divide one of them in» 
to what parts you pleaſe, as 7 into 2. 3. 2-if 8 be 
multiplied by theſe parts, the ſurmme ot the ſeve- 
ral products will be 56. And fo for 8 times 9 
divide 9 into 3.3. 3. and multiply 8 by theſe parts, 
the ſumme ot the products ſhall be 7a: and 
oof any other. 


$ 8 9 


2321/7 38 81” 4 4 : 
16 24 36 
24 24 36 
16 24 

— — — 
56 72 72 


7. The memory+ may be alſo helped in the 
multiplication of ſimple numbers in this man- 
ner. It two numbers be propounded, which to- 
=_ are more than 1o, it you multiply both 

ir differences from 10, and alſo deduct ei- 
ther difference from the other number, the pro- 
duct and remainer ſet in diverſe degrees, ſhall 
be the product of the given numbers. As in thee 
Examples. 


By 
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8 2 > 6 
V 1 

>, 2 

5 3 - 

By either of theſe ways the product of ſingle 
figures may be attaincd, but for the greater eaſe of 
young beginers, we have glſa added this table, in 
which the product of all the ſingle figures is ex- 
preſt; the numbers to be multiplied are ſet in the 
firfi column, and the product in the ſecond , as 


7 and 8 being given, right agaiuſt thale numbers 
is 56 which is the product of them. 


The Multiplic Table 4 


14 


>. 
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Done 15 
$. The Multiplication cf ſingle figures bei 
thus attained, the Multiplication of compound 
— plication, 0 down the 
In Com tiplication, ſet down 
bn numbers, as in Addition and Subtraction: 
3421 being given to be multiplied by 2, place 
2 the Multiplicator under 3421 the Muluplicand, 
and having drawn a line, write 


the dauble of every figure in the 21 
iplicand under the line (be- att 2 
cauſe the Multiplicator is 3% in 6843 


the ſame degree always with 
2 figure of which it is the double. Thus the 
of one is 2, the double of a is 4, the double - 
of 4 in the place of hundreds is $,8& the double of 
z in the place of thouſands is 6 and the product of 
3421 multiplied by 2 is 6842. 
io. When the product of auy of the particular ti- 
gures exceeds ten, place the exceſs under the line 
35 before, and the laſt tigure in the next place to it. 
but a line lower, and fo the reſt until the multipli- 
ation. be finiſhed ; as if the ſame number 3421 
were to be multiplied by $. every figure of the 
multiplicand is to be made 8 times as much as it is, 
and fubſcribed in their proper places, and then to 
be cullected into one ſumme. Thus $ times 1 is 8, 
which I place under the x. and 8 times 2 is 16, L 
write 6 in the place of tens a line lower, and Lin 
the upper line, in the place of hundreds, $ times 
4 is 32,1 write a in the lower line in the place of 
hundreds, and 3 in the upper liuc a place forward- 
er, that is in the place ot thouſands, $ times 3 is 
24 thouſands, I writc 4 therefore in the place of 
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thouſands in the lower line, and 2 a place for- 
warder, in the upper or the lower line it matters 
not which, becauſe it is the laſt 


figure in the product. And theſe 3421 
ewo lines of numbers being ad- 8 
ded together, the fumme is, 3108 


27368 = 3421 K 8. 

11. But this may be more 
compendiouſly performed, if that every figure to 
be (et in the upper line ſhall be committed to me- 


2426" 


- mory and added to the next rank. So 3421 be- 


ing given to be multiplied by 8 as before: for 8 
times 1 I write 8 under the line in the place of 
unites : for 8 times 2 being 16 I write 6 under 
the line in the place of tens, and reſerve 1 for 
the ten it exceeds to be added in the next rank, the 
place of hundreds. Then I ſay 8 times 4 is 32, 
unto which if T adde 1 which I kept in mind the 
whole is 33, wherefore ſubſcribing 3 in the next 
rank under the line in the place of bendeade, and 
carrying 3 in mind for the three 


tens that it exceeds, I proceed to 3421 
pertorm the reft of the work, as $ 
you ſee it in the Example. 27368 


12. When the Multiplicand 

and the Multiplicator are both compounded 
numbers; for ſo many figures as are in the Mul- 
tiplicator, ſo many ſeveral products mutt be ſub- 
ſcribed under the line which at laſt being added 
into one ſamme,gives you the total product of all: 
ſo 3421 being given to be multiplied by 28, the 
opcration will ſtand thus. 


For 


a 7 


| ©, cot as * 


nennen 


— 
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For 3421 bcing multiplied Kea 
by $ the product 15 27368: 2 34 8 
giin 3421 being multiplied by 2 wa 
the pro luct is 6842, which fe+ 27368 


I ta 


veral products landing in their 6842 
due order and added together ____ he — 
do make 95788 the product te- 95788 
quired, 


13. When in the Multiplicator these are Cy- 
phcrs between the ſigmficant figures, you mult 
multiply by the ſignificant hgures only, negle c- 
ing the Cyphers, and ſet cach particular product 
in its duc place, according to what hath been 
ſaid in the laſt rule, and as is done in theſe ex · 
implcs following. 


634 2361 
203 20104 
1902 9444 
1268 2361 
128702 4722 
4740554 4 


14. When the numbers given to be mulfiplicd 
do one or both of them end with Cyphers, neg - 
lecting the Cyhers, multiply by the ſignificant n- 
gures only, ind having added together the feve- 
ral products according to the former directions, 
annex as inany Cyphers to the ſumme of all the 
products, as were at the end of both the numbers 
given, fo thall you have the produt delired as iu 
the cxamples following. 


G 3674 
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3674 476300 
230 38400 
11022 ; 19052 
#2 . - Wk 35104 
845020 14289 


18289920000 


15. When one of the Numbers given is an 
unite with nothing but Cyphers annexed , the 
Multiplication is performed by annexing ſo 
many Cyphers to the Multiplicand, as there 
ate in the Multiplicatorz ſo if 4327 were to 
be multiplied by loco, the product will be 
4327000» 


CHAP, 
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CHAP. v. 
Ok Diviſion. 


1. DES is that, by which we di- 
ſcovcet how often one Number is con- 
teined in another, and thereby find 

the Quotient of the greater Number. 

2. Diviſion hath three parts, the Dividend, 
the Diviſor and the Quotient. The Dividend is 
the Number given to be divided 3 The Diviſor is 
the Number by which the Dividend is divided; 
and the Quotient is the Number which the Divi- 
ſion doth produce: So if 1$ were given to be 
divided by 3, the Number produced would 
be 6, for 3 is found 6 times in 18, and here 18 
is the Dividend, 3 the Diviſor, and 6 the Quo- 
uent. 

3. Diviſion is either ſingle or compound. 
When the Diviſor i3 a ſingle tigure, and the Di- 
vidend leſs than 10 the anſwer may be given by 
memory or if the Dividend be the product of 
two ſingle figures, the anſwer may be had from the 
multiplication table if need be; tor finding the Di- 
viſor in the firſt Column and the Dividend in ti e 
ſecond, the other figure in the firſt Column is the 
Quotient ſought; as it $6 were to be divided by 7, 
in the ſame line where I find 7 in the firſt Cu- 
lumn, and 56 in the ſecond, I find 8 alſo, which 
is the Quotient. 

- 4+ When the Diviſor is a ſingle figure, and the 

Dividend a Number of many places, make a 

C 2 crooked 
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crookcd line at cach end of the Dividend, that on 
the left hand ſetving for the place of the diviſor,& 
that on the right, tor the Quotient; then proceed 
gradually, ak how oftcn the diviſor is contained 
in tie Dividend, and place that which anſwers 
the queſtion in the Quotient, then multiply the 
Diviſor by that figure in the Quotient, & ſubſtract 
the product trom the dividend, ſetting down the 
remainer, For example, let 2916 be given to 
be divided by 4. placing the numbers as hath 
b:en ſaid; IT 25% how often 4 is conteined 
in 29, the anſwere is 7 times 

1 therctore put 7 m the 4) 2916 (729 
Quotient, then I mwliiply 4 Bo I 


11 
by 7 and it makes 28 which 1 
being ſubttacted trom 29 er K 
the remaniner is 1. Then 


drawing 2 ſtroke between the remainer and the 
Dividend. 1 draw down the next tigure which is! 
allo, and to the new Dividend is 11, then Iask 
how otten 4 is conteined in 11, the anſwer is 
twice, therctote I put 2 in the Quotient, and 4 
mait-plzed by 2 makes $ which being deducted 
from 11 the remaince 15 3 which I write under 
11 and draw a lirvak between them as before, 
and draw down the next figure which is 6, and fo 
the nc divided is 36. Then 1 ask how often 4 is 
conteincd in 36 the anſwer is 9 Umes, theretore 
I place 9 in the Quotient, and 4 multiplicd by 9 
the product is 36, which b:ing deducted trom 
36 the rcmiiticr is o; aad thereſore the di- 
vition is hmed and the Quoticut required, 
J» 729. . 


5. Whcn- 


b 
if 
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3. When the Diviſor is alſo a compolite Num- 
ber. though the work be ſomewhat more trouble- 
ſome, yet is the manner of working the tame with 
the former; & therefore the former example well 
conſidetred, will make way tor that which tollows, 
Let then 6629642 be a Number given to be di- 
vided by 978, and being ſet down as is before di- 
rected, diltingwſh by a point ſo many ot the fore- 
molt places of the Dividend towards the 1-tt hand 
arc cither equal to the Diviſor, or being greater. 
do yet come neareſt to it, | 
which in this Example 978) 6639642( 
mult be under 9 tor 6639 
is the leaſt number in this Dividend, from whence 
978 can be ſubtracted. Now therefore 1 demand 
how atten 978 is contcined in 6639, and lince to 
anſwer this and the like queſtion fone trial mult 
be made, write the Divitor in a place by it If, 
and the product thereat by all the nine tigures in 
this manner. 

Firlt, write down the Diviſor it (elf 958 and 
draw a line on the right hand thereof, and on the 
right hand of the line right againſt the Diviſot 
write 1. then underneath the divifor write the 
double thereof which 15 1956, and right agunſt 
the (aid double on the other ſide of the Vine under 
1. write 2. Then adde the Divifor 978 to 1956 
the double thereof and their ſumme 2934, is the 
triple of the Diviſor, which muſt be placed under 
the double, and 3 right againſt on the other fide 
of the line; then adde the Divifor 978 to 2924 
their ſumme 3912 mutt be put under the triple, 
and fo proceed till you have nine ranks of num- 
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bers ſhewing the product of your diviſor by all 
the 9 figures, and to prove your work, adde the 
ninth and laſt number to the firſt, ſo will their 
ſumme be ten times the Diviſor, it the work be 
true, thus 978 + $802 = 9780. 

A Table exhibiting the ſeveral products of your 
Diviſor by all the 9 digits being thus prepared 
an anſwer to the former qucition may be ca- 
fily found, for in that table you may (ce that 
the neareſt leſs to 6639 is 5868 and the hgure 
right againſt it on the other ſide the line is 6,there-» 
fore I place 6 in the quotient and the product of 
978 by 6, that is 5868 1 write under 6639 
and ſubtract the ſaid product from it, ſo is the 


6639 642066789 


098 | 1 5868 

1956 | 2 7716 

2934 | 3 6846 

3912 | 4 $704 

4590 | 5 7824 

53868 | 6 83802 

6846 | 7 8802 

7824 | 8 — 3 
880219 


remainer 771. Then deducting 6846 = 998 x 7 
from 7716,and 7824 = 978 x 8 trom 8704 and 
8892 — $78 x 9 from 8802 the Quotient will be 
6789, and the remainer nothing, 

This method being practiſed a while, you may 
at length ſhorten the work of the table in this 
manner. Having doublcd the Diviſor,as e 

| 0 


— 4 
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ſo got the product thereoſ by 2, double that dou- 
ble, ſo ſhall you have the product by 4, and the 
product of 4 being doubled will give you the pro- 
duct by 8, and then the table 
will be as here you ſee it; from | 978 
whence all the other products | 1956 
may be caſily had for the tuſt | 391 2 
and ſecond is 29 34 the product 7824 
by 3, aud 1956 43912 = 5868 
the product by 6, the ſumme ol the firſt and third is 
4890 the product by 5, the ſumme of the firſt ſe- 
cond and third is 6846 the product by 7, the firlt 
and fourth is 8802 the product by g; and by uſing 
this contraction but a while, you will at laſt be 
able to divide any ſumme without the help of any 
ſuch table, and nſec as few figures as in any ather 
method that 1 yct know to be made publike. 

6. When the Diviſor hath one or more Cy- 
phers after the ſignificant ſigutes, the work is to be 
performed by the ſignificant figures only, cutting 
off ſo many figures from the Dividend as there 
are Cyphers at the end of the Diviſor, and after 
the diviſion is finiſned annex the figures fo cut 
off to the remainer of the Dividend. 

7. When the Diviſor is an unite with Cyphers, 
the Divilion is performed by cutting off with a 
line ſo many figures of the Dividend towards the 
right hand, as there are Cyphers in the Diviſor, 
the reſt of the figures in the Dividend towards the 
lett hand is the Quotient ſought. 
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CHAP, vn | 
Of the Notation of Fractions. 


1. He ſame parts of Arithmetick which 
have been wrought in whole numbers 
may alſo be performed in broken 

numbers, otherwiſe called parts or fractions, but 

hiſt it will be neceſſary to ſhew what is meant or 
intended by the word fraction or fractions, and 
ten procced to their Notation and Numeration. 

2. Fractions or broken numbers, arc not ſo 
properly called numbers as fragments ot unitie, 
fr although an unite is the leaſt number, yet this 
one may be ſuppdſed to be divided, ſometimes in- 
to more ſometimes into fewer cqual parts as the 
thing ſhall require. 

3- And as the equal parts of an unite may be 
ſometimes more, ſometimes tewer, ſo have thoſe 
parts ſometimes one Denomination tomctimes au- 
other 5 ſo that if an unite be ſuppoſed to be divided 
into two cqual parts, one ot thoſe parts is called 
halt, it into 3, onc of thoſe parts is called a third, it 
into 4. a tourth, if into ſix a ſixth, it into eight, an 
eighth, if into ten, a tenth, and to ot others. And 
in writing of fractions, this Denomination is ex- 
preſſed, by writing ſich a ngute under a little line 
as is proper to them. And the number of parts ſup- 
poſed to be taken arc cxpteſſed by another figure 
above the line, thus a 2 above the lincand a 3 | 
under it do cxpreſs two thirds. A 3 ſet above the 
line and a 4 under it, do cxprels three tourths, and 
o of any other, 


4 A 
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4- A tration then is to be written with two num- 
bers of which the lowetmoſt is called the Bænomi- 
nator, becauſe it d oth denominate the parts, and 
limits or determines how many parts are to be 
vumbred ; and the upper number, is called the 
Numctator, becauſe this doth number the parts, or 
ſlew how many ot thoſe parts are to be taken. 

5. A number ot parts then being propounded 
to be (ct down in writing, as the one halt of a 
yard, or three tourths ot. a foot, they are to be 
wricten thus } 3 in which 1. 3. ace the numerators, 
and 2. 4. the denom:nators, 

6. A broken f umbor is cither proper or improper. 

7. A proper broken number, 1s that, whole 


numerator ic leſs than the Denominator : ſuch as 


ate theſe 11. 


8. A proper broken number is either ſingle or 
compound. 

9. Alingle broken number is that which con- 
fiſts ot onc numerator, and one Denominator : 
ſuch as are 3 b, { and the like, 

10. A compound broken number (otherwiſe 
called a traction ot a traction) is that which hath 
more numerators and more D-nominators than 
one, which kind ot broken numbers are common- 
ly t down with the particle of between them, 
as hve tweliths ot one third is: to be written thus 
* ot , three tourths ot even cighths thus 3 of 
and to of any other. 

11. The things to be expreſſed by broken 
numbers are chietly the parts or tractions of mo- 
rey, weight, meaſurc, time, motion, and things 
accounted by the Dozen. Ot the three firſt of 

theſe 
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theſe there are infinite kinds and varieties accord- 
ing to the Laws and Cuſtoms of particular Coun- 
trics3 thoſe uſed in this kingdom are moſt proper 
for us to know, and the knowledge of them will 
be ſufficient to direct us in the ule of thoſe in 
forreign nations, if at any time there be an occa+ 
lion for them. 

12. The ſeveral pieces of Coine or Denomina · 
tions of money uſed in Exgland in reference to ac- 
count, are pounds, ſhillings, pence and farthings, 
wholc particular values are as followeth. 


4+ Farthings 1. Pcnny. 
12. Pence S make 3 1. Shilling. 
20. Shillings 1- pound Sterling, 


And according to theſe values, a pound Sterling 
is cltecmed an integer, and may be divided into 
20 parts called ſhillings, and therefore one ſtul- 
ling is a broken number of a pound Sterling, & by 
the former directions is to be written thus , |. that 
is one twentieth of a pound. Again a ſhilling may 
be divided into twelve equal parts called pence, 
and ſo one penny is a fraction of a ſhilling, and 
is to be written thus 8. that is one twelfth of a 
ſhilling. Laſtly, a penny may be divided into four 
cqual parts called farthings,and ſo one farthing is 
a traction of a penny, and written thus x d. that 
is one fourth of a penny, or thus 3 ofs. that is 
one fourth of one twelfth o & Qilling or thus x 


of „ of 1. that is one fourth of one twelfth of 

one twenticth of a pound Sterling. 
13. Now then though the true and natural 
way 


Yd. 
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way of expreſſing broken numbers is by their 
Numerators and Denomivators , as hath been 
ſoewed, yet the broken numbers or known parts 
of money, weights, meaſures and ſuch like,arc tor 
more convenient operation, commonly cxpreſſ. d 
like integers : fo that if 12 ſhillings ſeven pence 
half peny tarthing were to be expreſſed in hgures, 
the ordinary & molt uſual way is thus, 125- 07 d, 
63 . but the faid twelve ſhillings feven 
pence halt peny farthing,being diſtinctiy conſider- 
id as fractions of a pound Sterling, the way to 
write them properly is thus, 

12 Shilliogs, are twelve twentieths of a pound 
Sterling, and written thus, . l. 

7 12 are ſeven tweltths of one twentieth of 
a pound Sterling, and written thus 7, of l. 

3 Farthings are three ſourths of one tweltth of 
one twenticth of a pound and written thus 3 of 
1 of vs l. 

14+ The weights uſed in England arc of two 
ſorts, Troy weight and Averdwpois. 

15. The ſeveral pieces or Denominations of 
Troy weight,arc pounds, ounces, peny weights and 
grains, whoſe particular valucs arc as ſolloweth. 


24 Grains 1 Peny weight. 

20 Peny weights make Z 1 Ounce 

12 Ounces 1 Pound Troy. 

16. The weights uſed by Apothecaries are de- 
rived from a pound Troy, the which is ſubdivided 
5 in the following Table. 


A 
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W A pound Troy 12 Ounces. 
3 An Ounce 8 Drams. 
3 A Dram is equal to 3 Scruples. 
I A>cruple | 20 Grains. 


17. But beſides Troy weight, there is another 
kind cf weight uſed in England call'd Averdmpois 
weight, a pound whereot 15 equal unto 14 ounces, 
and twelve-peny weight Troy. 

18. This Averdupois weight is cither great or 
(mall. 

19. The great Averdupois hy is, when an 
hundred conkiſiing of 112 pounds Averdupoir is 
the integer, and ſubdivided into halves and quar- 
ters, cach quarter contcining 28 pounds. 

20, The {mall Averdupois weight is, when a 
pound is the integer, each pound being ſubdivi- 
ded into 16 ounces, cach ounce into 16 drams 
and each dram into 4 quarters, and becauſe many 
perſons have occaſion to uſe both, and are perhaps 
furniſhcd but with one, I have here exhibited 2 
Table tor the ſpeedy converting of the parts ofa 
pound Troy, into the parts of a pound Averdupoir, 
and the Contrary. 


Drams 


— 
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4 428 21225 
: S|2| 2 AHH 
a|__ij=|6|2 |_|e|o|<|5| 
7 W 011031375 1 | oo|1$]c6 
2 2166750 2101116112 
3 3110 125 3 2114118 
4 | Dram | 4|13 500 4 3113 

5 Ar- 5116 875 5 Ai ſos 
6 | dupois | 6] 20 250 6 | 5] 912 
7 7 3 625 7 | 6] 7118 
$ | weight | 9] 03 coo 9%, —⁰ 

9 [is cqualſ ic 06 375 9 Sog ſos 
10] to. 1119 750 IC| 9102112 
11 12] 03 125 111100018 
12 13116 500 12] 10119100 
13 14419 $75 13111117 <6] 
14 15123 250 14412115112 
15 17] 02 625 15} 13] 13118 
16 18] 06 000 | 16 4123 oo 


21. The meaſures uſed in Exgland are of two 
forts, Capacity or Length, 

23. The meaſutes of Capacity are produced 
from weight, and are alſo of two forts liquid 
or dry. 

23- The liquid meiſaresare thoſe, in which all 
kind of liquid ſubttances are mature, and arc 
txproſſ. d iu the table tollowing. 


1: Pound 
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1 Pound of wheat, 
Troy weight 

2 Fints 

2 Quarts 

2 Pottles 

$ Gallons 


9 Gallons 
Io ; Gallons 


2 Firkins 

2 Kilderkins 

42 Ga!lons | 
63 Gallons 

2 Hogſheads 


2 Pipes or Buts 3 


x Quart. 


1 Pottle 

1 Gallon. 

1 Firkin of Ale, Sope, 

Herring, 

| 1 Firkinot Beer. 

1 Firking of Salmon 
or Ecls. 

1 Kilderkin. 

1 Barrel, 

1 Tierce of Wine. 

1 Hogſhead. ; 

. Pipe or But. 


1 Tau of wine. 


24+ Dry mea ſurcs ate thoſe in which all kind 
of dry ſubſtances are meaſured, as grain, Sca-coal, 
Salt and ſuch like, and arc exprelicd in the table 


following, 

1 Pint ? C1 Pint. 

2 Pints | 1 Quart. 

2 Quarts 1 Pottle. 

2 Pottles 1 Gallon. 

2 Gallons | 1 Peck. 

4 Pecks v2! Buſhel land mea- 
2 } lure. 

5 Pecks | I Buſhcl water mea» 

lure. 

8 Buſhels 1 Qyarter. 

4 Quar ers 1 Chalder. 

5 Quarters 3 _1 Wey. 


25. Long 
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7 
25. Long meaſures ate as ſolloweth. * 


3 Barley Corns in C1 Inch. 
leng 
| 2 Inches | 1 Foot. 
3 Foot v { 1 Yard. 
3 Foot 9 Inches 7% I 1 Ell. 
n| 6 Foot - 2 1 Fathom. 
5 Yardsand ; 1 Pole or Perch. 
o Poles 1 Furlong. 
Furlongs q C1 Engliþ Mile. 


26. In ſuperficial or ſquare meaſure 40 ſquare | 
poles or perches make 1 Rood or quarter of an 


Acre, and 4 Roods an Acre. 
27. A Table of Time, is this that followeth. 
F | x1 Minute ? i Minute. 
60 Minutes 1 Hour. 
24 Hours 1 Day. 
7 Days E | 1 Week. 
4 Weeks $54 1 Moneth of 28 
| Dayes. 
Th — i Year, not eracty, 
4 has 13 but very near. 


28. A year is that ſpace of time in which the 
Sun doth finiſh courſe 2 circle in the 
heavens called the Zodiack, whi 
5 hours, 4 min. 
; 29. The 


h is in 365 days, 
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29. The Zodiack by is Aſtronomers divided. ot 
ſuppoſed to be, into twelve equal parts called 
figns, whoſe names and Characters are theſe, 
Arier, V. Tourns, . Gemini, N. Cancer, . 
Leo, K. Virgo, W. Libra, &, Scorpi „ m. Sagi 
tariut, J. Ci icornut, V. Aquarins, . Piſcer, . 
And each ot ti ſe figns into 30 parts called De- 
grees, ſo that this and all other Circles are ſuppo- 
ted to be divided into 12 times 30 partsbr De- 
grees, that is into 360, cach degree into 60 mi- 
nutes, cach minute into 69 ſcconds, cach ſecond 
into 60 thirds, &c. ; 

30. Ot things accounted by the Dozen, & groſs 
is the Integer conſiſting of 12 dozen, and each 
dozen of twelve particulars, | | 

31. An improper ſtaction or broken number 
is that, whoſe numeration is greater than the 
Denominator- As I? feet, that is, fifty and Four 
twelſths of a foot; and this may be well called 
an improper fraftion,ſccing it will not admit of 
the detinit ion of à ttue broktn number g*becauſe 
it is greater than that whok, whereas a fraction 
is properly but a part of the whole. W 

31. A mixt number; is that, which befides the 
integers or mtire unities of which it contitis, hath 
alſo a broken number annexed : As in this impro- 
per fraction : if you divide the gumerator 54 by 
the denominator 12 it will be reduced into rhe 
mixt number 4 £ of which 4 is the whole part, 
and £ the broken number or fraction. 

33. And this I hope is ſuthcient to ſhew what 
is meant by a fraction, and how all fractions 
whether proper or improper, ate to be 8 — 

a 


2 


* 7 K 


Sr 7. F575 7 


rene 


W 


Ol the Fotation of fractions. 33 


and read, which is the Notationof them ; the 
next thing propounded concerning fractions is 
their Numeration, - whether ſuch fractions be 
expreſſed by their true and natural way, that is 
by their Numerators and Denominators, or whe- 
ther they be expreſſed like integers, as the known 
parts of money are expreſſed by pounds, ſbil- 
lings, pence and farthings,” and the known parts 
of Troy weight by pounds, ounces, pennyweights 
and grains; of theſe and the like broken num- 
bers which arc expreſſed like integers we ſpeak of 
frlt, 


CHAP. VIL 


Of the - Numeration of ſuch bzoken 
numbers as are expreſſed like inte 


gers 


Umeration of ſuch as arc expreſſed 
like integers, is twofold. 
2. Accidental and Efſential. 
3. Accidental Numeration is otherwiſe called 
Reduction. 
4- Reductionis either deſcending or aſcending. 
5. Reduction deſcending is when a number of 
a greater Denomination being given, it is required 
to find how many of a lefler Denomination are 
equal in value to that given number of the great- 
er: as when it is required to find how many ſhil- 
lingy arc oontainedin 34 pounds or how many 
D pence 


34 Numeration of b2oken numbers 
_ in 325 ſhillings, or how] many hours in 


ꝛics. 

4 Reduction deſcending is performed by Mul- 
tiplication, for if the given number of inte- 
gers of a greater denomination, be multiplied 
by the namber of integers, contained in the next 
interiour denomination, the product ſhall ſhew 
how many of that inferiour denomination, are 
contained in the integers of the greater denomi- 
nation given; for example, let 34 pounds be the 
greater denomination given, and let it be requi- 
red to ſhew how many ſhillings ate in 34 
pounds, ſhillings being the next infcriour deno- 
mination unto pounds, and that every pound doth 
contein 20 ſhillings, as bath been ſhewed, if 


multiply 34 by 2othe product is 6803 the 
of ſhillings required. 


In like manner 680 3 4 pounds 
ſhillings will be redu- GS 

ced into $160 pence, 41; 
if you multiply 680 15 2 20 
by 12 the n 33 ** 
pence in a ſhilling; 

and $160 pence will 1 8 

be red into far= —— . 
things 32640, if you 8160 pete 
multiply $160 by 4 4 

the number of far- 


2 rthing 
things in a penny- 3 2 6 4.0 hwy 


The like method is to be obſerved in weight 
and meaſurcs or any thing elſe that is or maybe 
ſubdivided, into intcriour denominations 3 thus, 

26 pound 


— — 


%% © an © © Fc 
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in | 26 pound Troy will pound 
be reduced — 312 x l 

| ounces, and 312 un- — 

te- | ounces into 6240 52 

ed penny weights, and 26 

6240 penny weights 31 20unces 

ew | into 149760 grains, 20 

ne | as by the operation in mm 

ni- | the margin it doth 6 24 op.. 

he } appear, of ES 

* 2124960 

34 12480 

0 — 

< | 149760 Gr. 

* And in this manner may any number ot a 

er 4 denomination given, be reduced into the 

0 leaſt. denomination, into which the greater is 


ppoſed to be ſubdivided. 
* — aſcending is, when a number — a 
mingtion being given, it is required to 
j find how many of a — — ate 
equal in value to that given number of the leſſer; 
as when it is required to find how many pence 
are contcined 32640 farthings, or how many 
| ſhillings in $160 pence, or how many daies in 
ef $760hours. 
And this kind of Reduction, called Reduction 
ending. is performed by Diviſion; for it the | 
number of integers given be divided by the num- 
der of integers in the next ſuperiour or greater 
denomination, the quotient ſhall be the numbet 
of integers ſoughtz ſo 32640 farthings being di- 
rided by 4, the number of farthings in a penny, 
D 2 the 
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the quotient is $160 the number of pence con- 
tcined in 32640 farthings : In like manner if 
$160 pence be divided by 12 


12 20 
4032640 ($160 (680 (34 

32 72 

6 96 
» 4 9 6 

24 oo 

24 

O 


the number of pence in a ſhilling, the 

tient will be 680, the number of ſhillings in 8 
pence 3 and laſtly, if 680 ſhillings be divided by 
20 the number of ſhillings in 0 ng Goes 
tient will be 34, the number of pounds in 680 


ſhillings 3 the like may be done by any other inte- 
gers of any known denomination given. 


ff 
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CHAP. VIIL 


Ok the Addition of numbers that are 
of diverſe Denonunations. 


1.— Ccidental Numeration of ſuch 
broken numbers as arc expreſſed 
like integers, hath been ſhewed 5 

that which is cſſential now followeth. 
2. Eſſential Numeration doth conſiſt of Ad- 
dition, Subduction, Multiplication and Divi- 


hon. 

+ When the numbers propounded to be ad- 
ded are of diverſe denominations, you mult be- 
gin with the lcaſt denomination firſt, and ſet 
down their ſum under that intcriour denomi- 
nation, it their ſum be fewer than the num- 
ber ot parts in the next greater dengmination 3 
but if thcir ſam be more than the number of 
parts in the next greater denomination, ſet 
down the exccls ; if equal ict down a Cypher, 
and the reſt muſt be added to the next ſuperiour 
denomination, and for memory fake it may be 
ſet down under that denomination to which 
it is to be added as in the example following, 


28 Iddition of numbers 

In which I be- 
Ein with the far- ( a „ 5 f 
things firſt, and 24—13z—05—;3 
lay 342 = 5 07—19—04—0 
that is one penny 16-——0 8——08 7—2 
and a farthing, _ 
wherefore ſetting 2 ! 1 
1 down under the . 
denomination of 19—— 1—— $——1 
farthings I carry 3 
a penny to the denomination of pence, and ſay1 
47=8, and 84 4—12,and 1245 = 15 
pence, that is 1 ſhilling and 5 pence, wherefore1 
ſect down t in the loweſt rank under the deno- 
mination of pence and x in the line above it un- 
der the denomination of ſhillings, and ſay x , $ 
= 9, and 9 4 19 = 28, and 28, 13 = 
41, that is 2 pounds 1 ſhilling, wheretore I ſet 
in the Joweſt line under the denomination of 
ſhillings anda in the line above under the denomi- 
nation of pounds, and ſay 2 4 16 = 18, and 18 
+7 == 2%, and 25 424 = 49, Which being 
let down in the lower line under the denomins- 
tion of pounds, the total of the three ſums pro- 
pounded is 49 pounds 1 ſhilling 5 pence and 1 
farthing, 

More examples of this rule are theſe follow 


ing. 
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Trey Weight. Averdupois. 
= lib. oun. p.w. Gr. lib. oun. dr. f. 
—=0j 33 10 17 19 15 13 12 2 
"*| 15 11 08 63 23 11 14 03 
09 07 18 23 10 15 O Or 
— i 04- 03 13 12 12 08 15 @2 
-j1{ 21 o 18 og | co 14 II ol 
— 75 07 Ig I4 64 00 13 OL 
71 51: os 18 19 43 03 co 03 
1 — —— 
be, 75 07 16 14 64 00 13 Ol 

Hm — 

* Motion Motion 
* lig. deg. min. ſec. ſig. deg. min. ſec. 
- 11 23 45 16 of 6 
wi ia 5 55 42 07 18 14 21 
8] 9 03 37 28 Og oo 45 36 
gl 30 17 24 36 10 23 53 47 
| 3 29 59 47 8 28 59 55 
| 7 12 28 33 7 27 46 32 
02 $9 © 88 - 22 07 29 01 45 
* 11 19 26 ©6 os oo 40 11 
11 13 11 22 07... 29 ol 45 
: Wo 
D 4 CHAP 


* 


4⁰ 
CMAP. IX. 


Of the Subtraction of numbers which 
are of diverſe denominations. 


1. Hen the numbers propounded 
to be ſubtracted ate of diverſe 
denominations, - you muſt be- 

gin with the leaſt denomination firſt, and when 
the number to be ſubtracted is greater than the 
number of that denomination from whence it 
to be ſubtracted you muſt borrow from the 
next denomination that is greater, and you may 
if you will ſet down the number of the parts 
that it doth contein of the ncxt inferiour deno- 
mination, directly over the number from whence 
ſubtraction is to be made, ſetting down the 
remaincr in the loweſt ne under that deno- 
' mination, and the one that you borrowed under 
the next denomination a line higher to be ad- 
ded thereto again; as for example. 
I cannot ſubſtract 


3 farthings from one * 8 
farthing, therefore ! 4—03—05— 
borrow one trom the 2— 17 — 08—3 
next greater deno-— 

mination thet is 1 : — 
penny out of Spence, 1i—03— —4— 


audbec auſe there are 
four tarthings in a penny, Iſct down the number 
4 over the next leſſet denomination, that is the 


5 de nomination 


= 


"OT n'”PrDd 7 Ak 


Subtraction of numbers #c. 41 
denomination of farthings, and then 1 4 4 = 
5, and g—Z=2 which I ſet in the lower line 
under the denomination of farthings 3 and the 
one that I borrowed, I ſet ig the line above it 
under the denomination of pence, and lay 148 
= g9 and g out of 5 cannot be, therctore I bor- 
row 1 ſhilling trom the next rank and ſet down 
the number of pence conteined in a (ſhilling, that 
is 12 over the rank of pence, aud ay 5 , 12 = 
17 and 17 - 9 = 8 which I ſct down in the 
lower rank under the denomination of pence, and 
the 1 ſhilling that I borrowed in the line above 
it under > 7 denomination ot ſhillings; then 1 ay 
1417218, and 18 out of 3 I cannot take, 
therefore I borrow 1 pound from the next rank, 
and ſet down the number of ſhilliags conteined in 
one pound, that is 20 over the tank of ſhillings 
and 'fay 3 4 20 = 23 aud 23 1823 
which I (et down in the lower line under the 
denomination of ſhillings, and the 1 pound that 
I borrowed in the line above it under the deno- 
mination ot pounds, and fay 1 4 2 = 3, and 4 
3 = 1, audlo 21. 17 $ 3 being deducted 
from l. 03 ©c5 oi the rcmaneris 1 05 8 2. 

2. Anotner way, when the ſmaller denomi- 
nations in the ſum to be ſubtracted, are greater 
than the hike derominations in the ſum trom 
whence the Subtraction is to be made, borrow 
one from the greateſt denomination in the que- 
ſtion andſet down the number of parts lets one, 
that one ot the greateſt denomination doth con- 
tein of the next les over that leſſer denomina- 
tion, and ſo o. derly till come to the leait deno- 
minatien 
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mination that the greateſt can be ſubdivided in 
to, and there ſet down the full number of parts 
and make your Subtraction as that, ſo ſhall you 
have the remainer ſought; ſo in the former 
example, becauſe the leſſer denominations of the 
number to be ſubtracted are greater than the 


like denominations ,. 
in the number hb. 3. d. . 
ſrom whence the 19 I 4 


ſubtraction is tobe , 020 
made I borrow 1 1 
from the greateſt 2 
denomination in . —— 
the queſtion, which 
is the denomination of pounds, and becauſe one 
pound doth contein 20 ſhillings, I ſet 19 over 
the rank of ſhillings, 11 over the rank of pence, 
and 4 over the rank of farthings, and then ſub» 
tracing the loweſt line from the two lines of 
numbers above it the remainer is 11. 05 08 2. 
More examples of this rule ate theſe follow- 


ing. 


Troy 
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Troy W. eight. 
lib. oun, p. w. Gr. 


75 07 16 14 
23 10 17 19 


31 08 18 19 
75 07 16 14 


< a 


Motion 


ſig · deg- min. ſec. 


06-126 32: 28 
w 23 45 16 


11 19 26 06 


LIE 


Averdnpo ice 
lib. oun. dr. . 


64 o 13 OT 
15 13 12 O2 


48 03 00 Oz 
64 oo 13 or 


Motion 
ſig. deg. min. ſec. 


7 29 on 45 
MW 34 


I 09 40 11 


ä "_ 


CHAP. X. 


Of the Multiplication of numbers 
— are of diverſe Denomina- 


1. Hen a number of diverſe Deno- 
minations is given to be multi- 
plied by a number of but one de- 


nomination, you muſt begin firit with the lealt 
denomination, and ſo by degrees aſcend to the 
greateſt, adding ſtill to the greater denomipation 
the integers of the ſame denomination , which 
ure produced by the multiplication of the leſſer, 
for example, if a man ſpend 14 pound 13 ſhil- 
lings $ pence in one day, what will he ſpend 
at that rate in ſeven daics? The anſwer is ſcven 


times as mich, and | 4 
thereſorè the expence g . 5 
ot onc day muſt he mul- 14 —13—6 
tiplied by 7 in this man- 7 
ncr, 8 X7 = 56, but 

bceauſe 12 d. =1 5 A 4 3 


56 d. 48. 48 d. and 102 — 15 — 08 
thercfore I write 8 d. in 
the lowermoſt line right under the denomination 
of pence, and the 4 in the line above it under 
the denomination ot ſhillings. Then 13 x 7 = 
o1 to wlüch the 4 being added the ſum is 95, 
but becauſe 20 ſhillings = 1 pound, therefore 
95 ſhillings = 4 pound 15 ſhillings, and fo 1 
write 
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P N 


5 7 7-Y 


„, 


write 15 ſhillings in the ſowermoſt line under the 
rank of ſhillings, and 4 in the line above it un- 
der the rank of pounds. Laſtly 14 x 7 98 
to which the 4 pounds being added, the 
fum is 102. which being under written as before, 
the expence of the whole week will be found to 
be Io2l. 158. $d. 
2. when a number of diverſe denominations 
isgiven to be multiplied. by a number of one de- 
nomination, but greater than can be expreſſed 
with one figure, it will be conv t, that the 
number of diverſe denominations, be reduced in- 
to a number of the leaſt denomination given, be- 
fore you begin your multiplication add after 
the multiplication is finiſhed, to reduce the pro- 
duct into the former denominations, if need be; 
for example, if 28 3 men were to receive 28 pound 
13 ſhillings 9 pence a man, how much money muſt 
be paid to the 283 men? Before I begin the mul- 
tiplication I muſt reduce the 28 pound 13 ſhil- 
lings 9 pence into pence, which according to the 
rules of reduction given will be 68$5 pence. And 
then 6885 x 283— 1943455 as by the work in 
the margin, and ſo many pence 688 
are required to pay off the 283 3 
men, and 1948455 pence be —3 
ing reduced into the former de- 20655 


283 


nominations, they will be found 55080 
equal to 8118 pound 11 ſhillings 13770 
rere. | 1948455 


3. When a numben of diverſe denominations 
is given to be multiplied by another of diverſe 
denominations 
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denominations alſo, but. denominations of the 
ſame kind, it will be convenient to reduce both 
the numbers into numbers of the leaſt denomina - 
tion given, before you begin your multiplication, 
and alter your multiplication is finiſhed to reduce 
the product into the former denominations gi - 
ven; for example, let it be required to multiply a 

9 chilling and 6 pence by it ſelf : Reduction 
[rom er according to the former directions, 
the number of pence in cach number will be 594, 
and -594 petke being multiplied by 594 pence, 
the product will be 352836 ſquare pence, which 
being divided by 57600 the number of ſquare 
pence in a pound, the quotient will be 6 pound 
2 ſhillings 6 pence, and | of a farthing, as by the 


operation it doth appcar. 
49 ſhillings 594 
— 424 
98 2376 
49 6 pence, 5346 
594 2970 
— $7600 35283806. 
29520 5600 
12 72360 286. 
59040 29 
295209 144720 
354240 ö 1152006 
345609 29520 
$640 
— 
560 that is} 
57609 


- 
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4- Another way in the annexed Diagram, let 
there be 1 — genes three denominations 
and let AF ſquare or rect angle 
— the greateſt denomination in both num- 
bers, EK and BG two tect angles made by mul- 
tiplying the heſt denonunation by the ſecond, 
the product being divided by an integer of the 
teſt denomination reduced into the parts of 


theſecond, the quotient ſhall be of the ſame de- 


mation with the greateſt, and the remainer 

the ſame denarmination with the ſecond. F L 
71 the ſecond denomination, which 
being divided by an integer of the firſt or gicateſt 
reduced into the purts of the ſecond, the quotient 
ſhall be of the ſatne denomination with the ſe- 
cond; and if thete be any remainer it mult be 
multiplied by a number which in the third de- 
nomination is equal to an integer in the ſecond, 
the quotient ſhall:be of the third denomination, 
ind if there-be-yet a remamer-ir-rmaſt be multi- 
plicd by a number which in the fourth denomi- 
nation is equal to an integer in the thid, and di- 
vided as beſore, the quoticnt ſhall be of the fourth 
denomination, and ſo forward fill the remainer 
cannot be reduced into. leſſer terms. And thus 
you have done with the ſquare or rect angle AC 
LH. 

CRand HQ are two rect angles made by the 
multiplication of the ſumme of the greateſt deno- 
mination given, by the ſumme given which is of 
the third inferiour denomination, - the product 
ſhall be of the Game denomination with the 
third, and therefore if that product be greater 


than 
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than an integer of the ſecond denomination, re- 
duced into the parts of the third, it muſt be di- 
vided by a number which in the third denomi- 
nation is equal to an integer inthe ſecond, the 
quotient ſhall be of the ſecond denomination, 
and the remaincr ſhall be of the third. G M and 
K O are two rect angles made by multiplying the 
tumme of the ſecond denomination by the third, 
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and the product being divided by one of the inte- 
gers in the greateſt denomination reduced into 
the parts of the ſecond, the quotient ſhall be of 
the ſame denomination with the third, and the 
remainer muſt be multiplied by a number which 


iu che tourth denomination ij equal to an integer 
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in the third, the quotient ſhall be that fourth de- 
nemination, and the remainer {hall be the nu- 
merator of a fraction, whoſe denominater is that 
former diviſor. Laſtly L P is the ſquare of the 
third denomination which muſt be divided if it 
may be by one integer of the greateſt denomina- 
tion, reduced into the parts of the third, the quo- 
tient (hall be of a fourth ipferiour denomination, 
and the remaincr ſhall be the numerator ot a 
fraQion,whoſe denominator is the ſam: diviſor. 

From this Diagtam thus explained, the Multi- 
plication of pounds,ſhillings ard pence,by pounds, 
ſhillings and pence will be plain and eaſic, tor, 

1. Pounds multiplied by pounds produce pounds. 

2. Pounds multiplied by (hillings and the pro- 
duct divided by 20, the quoticnt will be pounds, 
and the remaincr ſhillings, 

3. Shillings multiplics by ſhillings the product 
will be the numerator of a fraction, whole deno- 
minator is 400 the ſquare of ſhillings in a pound, 
the value of which fraction may be found by 
multiplying the numerator tirit by 20, and divi- 
ding the product by 400, the quotient ſhall be 
ſhillings, and the remainer the fraction of a ſhil- 
ling, which being multiplied by x 2 and the pro- 
duct divided by 400 the quotient (hall be pence, 
and the remainer the fraction of a penny, which 
being multiplied by 4 and the product divided by 
$00 the quotient ſhall be farthings,& the remain- 
er ſhall be the fraction of a farthing- Example, 
If 19 (hillngs were given to be multiphed by 19 
ſhillings the product will be 361 tor the numera- 


for ot a fraction whoſe denominatot is 400, 
E which 
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which fraction being multiplied and divided ac- 
cording to the former directions the value thers- 
of will be 18 ſhillings o pence 2 farthings $,. Set 
the work thus. 
400 361 
20 
7220 (18 ſhillings 
400 
3220 240 (o pence 
3200 + 
— — 
20 960 2 farthings 4352? 
12 Yoo 


Or thus, ſhillings multiplicd by ſhillings and the 
product divided by 20, the quotient will be ſhil- 
ings, and the remainer the fraction of a ſhilling, 
as the former product 361 being divided by 20 
the quotient is 18 ſhillings, as betore, and the re- 
mainer is ;-which being reduced is © d. 2 f. & +, 

4+ Pounds multiplicd by pence the product is 
the numerator of a fraction, whoſe denominator 
is 240 the number of pence in a pound thus 2 
pounds being multiplied by 1 1 pence the product 
is 22 for the numerator to 240; now then if you 
multiply 22 by 20 and divide the product by 240. 
the quotient will be 1457 ſhillings and this alto 
being multiplied by 12 and the product divided 
by 240 the quotient will be 10 pence. 

Or thus, pounds multiplied by pence and the 
productdivided by 12 the quotient will be ſhite 

ings 
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lings and che remainer pence. Thus re-divided by 
12 give 1 ſhilling zopence as beioree. 

5. Shillings multiplicd by pence the product 
will be the numerator of a fraction, whoſe de · 
nominator is 240 the number of pence in a 

nd, and this numerator being multiplyed by 
12and the product divided by 240, the quotient 
will be pence, and the remainer the ſtaction of 2 
penny, which being multiplied by 4 and the pro- 
duct divided by 240, the quoticnt will be tar- 
things and the remainer the fraction ot a 
farching. Example, 19 ſhillings being multipli- 
ed by 11 pence the product is 209, which being 
multiplicd by 12 the product is 2508, and this 
product bcing divided by 240 the quotient is 
10 pence and the remainer 108, which being 
multiplied by 4 the product is 432 and this pro- 
duct being alſo divided by 240 the quutient is one 
farthing and 33; or? 

Or thus, ſhillings multiplied by pence, and the 
product divided by 20 the quotient will be pence 
and the remainer the fraction of a penny, thus 
209 being divided by 26 the quotient is 10 pence 
and one farthing and }$ or } as before. 

6. Pence multiplied by pence the product will 
be the numerator of a traction whole denomina- 
tor mult be 57600 the number ot ſquare pence in a 
pound; which numerator being multiplied by 
20, by 12 and by 4 continually, and the latt pro- 
duct being divided by 57600, the quotient will 
be tarthings, and the rcmaiaer the traction of a 
flarthing. Example, let 11 pence be given to be 
mul tip ied by li pence the produ is 121, which 

E 2 being 
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being multiplied by 20 the product is 2420, and 
2420 being multiplied by 12 the product is 
29046, and this alſo being multiplied by 4 the 
product is 116160, and this laſt product being 
divided by 57600 the quotient is 2 farthings 
5725? or 4. Or thus, 121 being — 
4 the product will be 384. which being divi 

by 240 the number of pence in a pound, the 
quotient will be two farthings . or x; as before. 
For illuſtration of theſe 6 rules which are de- 
duced trom the preceeding Diagram, let 2 pounds 
19 ſhillings and 11 pence be given to be multi- 
plicd by 2 pound 19 ſhillings and 11 pence, ſet the 
numbers as here you ſee. 


+ A d. 

2 19 — 

353 

4 oo oO 

I 18 00 

I 18 oo 2 4 

(9) 18 oo o Oo 

O OI 10 O O 

2 OI 10 18 
oo 10 1 8 
oo 10 2 1667 


0 0 &@: vow 
Where two pounds multiplicd by two pounds 
makes 4 pounds by the tirſt rule, and 2 pounds 
multiplied by 19 makcs 1 l. 18 8. by the ſecond 
rule, which muſt be ſer down twice, and 1 9 (hil- 
lings 


* 
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lings multiplied by 19 ſhillings do make 18 © 2 
ö. by the third rule, then 2 pounds multiplied 
by 11 pence do make 1 ſhilling 10 pence by the 
fourth rule, and this muſt be ſer down twice, 19 
ſhillings multiplied by xx pence, do make 10 
pence tarthing d by the fiſth rule, and this muſt 
be ſet down twice 3 laſtly 11 pence multiplied by 
11 pence do make two tarthings, 16667 parts of 
a farthing by the ſixth rule, and fo the whole pro- 
duct is 8 19 06 0 1667. 


2 Example in board meaſure. 


Let the length of a board be 14 feet 6 inches 
and 3 quarters of an inch, and let the breadth 
be 2 foot 9 inches and 3 quarters, and let the 
content of that board be required. According 
to the firſt way you muſt reduce the lengrh and 
breadth into the leaſt denomination, ſo is the 
the length ot this board 699 quarters of an inch, 
and the breadth 1355 and 699 being multiplied 
by 1 35 the product is 94365. 

And in a toot ot board there are 144 inches or 
2304 quarters, by which it you divide 94365 
the quotient will be 40 feet and 55% parts of a 
footz the numerator of which traction being tnul- 
tip'icd by 12 the product is 264675, and this pro- 
duct being divided by 2504 the quotient is 11 
inches and the remainer j51 ; 16, which multiplied 
by 4 the product 15s 4464 which being alſo divi- 
ded by 2204 the quotient is 1 quarter and the re- 
manner is 3:45 or ;4 of a quarter, and fo the content 
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of that board is 40 ſcet 11 inches and ; and H of 
2 quarter. 


The Second Way. 


If you multiply 14 by 2 the product is 28 leet 
by the tirtt rule. Secondly 14 teet by g inches 
makes 126 inches, and 2 feet by 6 inches makes 
12 inches more, in all 138, which being divi- 
ded by x 2, the quoticnt is 11 feet 6 inches. Third- 
ly, 6 inches by 9 inches makes 54, which bei 
divided by 12 the quotient is 4 inches and a halt, 
Fourthly, 14 feet by 3 quarters of an inch makes 
42, and 2 tect by 3 quarters makes 6 more, in 
all 48, which being divided by 12 the quotient 
is 4 quarters or one foot, Fifthly, 6 wnchesby 
3quarters maker $,andginches by 3 quarters make 
27, in all 45, which being divided by 13 the 
quotient is 3 quarters and , or 4 of aquarteror 
2 Srxthly, 3 quarters by 3 quarters makes {;, 
which is the numerator ot a fraction whoſe de- 
nominator is 48 the number of quarters in a foot, 
and 2 is equal to / or and fo the content 
ot this board is 40 cet 11 inches 1 quarter and 
olf a quarter, as here you ſce 


* W. . 

for , more 2, being reduced LE 2 
as tha!l be ſhewed in the 
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3 Example, 


Let there be given in Aſtronomical ſtactions 
23 degrees, 14 minutes, 32 ſeconds, to be mul- 
tiplicd by 17 degrecs, 37 minutes, 25 ſeconds. 
The antient Aſtronomers have divided the Cir- 
cles in which the Sun and other Planets do move 
into 12 cqual parts and called them ſigns, each 
fign into 30 degtecs, ſo that they have divided the 
whole circle into 360 degrees, each degree into 
60 minutes, and each minute into 60 ſcconds, 
and cach ſccond into 60 thirds, and ſo forward 
as far as you pleaſe. Aud hence ſeconds being 
multiplied by ſeconds, produce fourths, ſeconds 
by minutes, thirds, and ſeconds by degrees, 
minutes, only you remember that it the pro- 
ducts ſhall at any time exceed 60, fo many 
ſixties as it doth exceed muſt be transferred to 
the product of the next greater denomination, as 
by the operation it doth appcar. 
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Diviſor, multiply the remaining part ot your Di. 
vidend by the number of parts in the ncxt in- 
feriour Denomination, and to the product add 
the parts of that Denomination given, it there 
be any in the ſumme propounded, and then pro- 
ceed as before ſo ſhall you at laſt produce the 
whole quotient ſought. Example, let it be requi- 
red to divide 102 pounds 15 ſhillings 8 pence, 
into) equal parts or among ſeven men, you muſt 
place the numbers as hath been ſhewed before, 
then ask how often? in 10, the anſwer is once, 
therefore I write x in the quoticnt, and deduQing 
7 out of 10 the remainer is 3, to which I draw 
down 2, the next figure in the dividend, and i 
maketh 32, then I ask how often 7 is contal 
in 32, the anſwer is 4, which I ſet in the 
tient, then I multiply 7 by 4, the — laſt 
in the quotient, and the product 28 being ſi 
ed from 32, the remainder is 4, which bei 
than 7, I multiply 4 by 20 the number 


15 (iz ſhillings 


CO 


in the next inferiour Denominat ion, and the pro- 
duct is 80, to which I adde the 15 ſhillings in 
the qucſtion, and then the ſamme 1595, which 

being 
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Sig. de g;[Min.| Sec: Thir. , Fourt. 


23 | 14 | 32 
WF 37 25 
| ils 70 160 
460 | 280 | 64 
161 95 | 224 
690 420 90 
161 981224 
230 140] 320 


13 191 361 22 471 20 
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Ia which firſt you have the Indices Or exponents 
vt the ſeveral denominations, and in the two next 
lines the Multiplicand, and Maltiplicator,and be- 
pinning with the Icalt denominations firſt, 1 
muliup!y 32 ſeconds by 25 ſeconds, and the 


procluct | ſet it under the denomination of 


tourths, becauſe ſeconds multiplicd by ſeconds 
produce tourths, theu | multiply ; minutes by 25 
icconds, and the prpdact I (ct under the denomi- 
nation ot thirds, bucauſc minutes multiplicd 
by {:conds produce thirds: thirdly I multiply 
23 degrccs by 25 minutes, and I ſet their pro- 
duct under the denomination of ſeconds, be- 

C3UC 
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cauſe degrees multiplied by ſeconds, produce 
ſeconds 3 and this mult be alſo done with the (c- 
cond and third numbers in the multiplicator. 
Then adde together all the products under every 
particular denomination by themfelves, ſo will 
the product under the denomination of fourths, 
be $00, which being divided by 60 the quotieut 
is 13, and the remainer 20, theretore I ſet down 
20 under the denomination of fourths, and car- 
ry 13 to the next tank, in which the ſumme of 
the product is1534, to which the 13 being added, 
it makes 1547 which being divided by 60 the 
quotient is 15, and the remainer 47, theretore I 
let down 47 under the denominazion of thirds, 
and carry 15 tothe next rank, till I have finiſh- 
ed the whole work, and ſo the product at laſt is 
13 ſigns, 19 degrecs, 36 mintes, 32 ſeconds 


» 47 
thirds, and 20 fourths. 


CHAP XL 


Of the Diviſion of numbers which are 
of diverſe denominations. 


I. Hon 2a number of diverſe Deaomiy- 
nations 15 given to be divided by 
2 number ot but one Donomina- 


wn, you muſt begin with the greateſt Denomi- 
nation and divide the numbet given, as hath 
been ſhewed in the Divition of Whole numbers, 
and when you have procceded ſo tar in your Di- 
vilion, that the Dividend i» become leis than the 

D. viſor, 
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Diviſor, multiply the remaining part of your Di- 
vidend by the number of parts in the next in- 
feriour Denomination, and to the product add 
the parts of that Denomination given, it there 
be any in the ſumme propounded, and then pro- 
ceed as before; ſo ſhall you at laſt produce the 
whole quotient ſought. Example, let it be requi- 
red to divide 103 pounds 15 ſhillings 8 pence, 
into equal parts or among ſeven men, you muſt 
place the numbers as hath been ſhewed before, 
then ask how often? in 10, the anſwer is once, 
therefore 1 write x in the quoticnt, and deduGing 
7 out of 10 the remainer is 3, to which I draw 
down 2, the next figure in the dividend, and it 
maketh 32, then I ask how often 7 is contained 
in 32, the anſwer is 4, which 1 ſet in the quo- 
tient, then I multiply 7 by 4, the hgure laſt placed 
in the quotient, and the product 28 being ſubtraQ- 
ed from 32, the remainder is 4, which being lets 
than 7, I multiply 4 by 20 the number of parts 


15 (13 ſhillings 
95 
7 


— 


25 
21 


CO 


in the next inferiour Denominatisn, and the pro- 
duct is 80, to which I adde the 15 ſhillings in 
the qucſuon, and then the ſamme 1595, which 

being 
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being divided by ſeven, the quotient is 13, and 
the remainct 4, which being multiplicd by 12, 
the number ot parts in a ſhilling, the product is 
48 pence, to which 1 adde the 8 pence in the 
queſtion, and then the ſum is 56, which being 
divided by 7, the quotient is 8, and nothing re- 
mains, and lo the whole quotient is 14). 15 8. and 


8d. 

In like manner $118). 11s. 3d. being 
given to be divided by 283, the quotient will be 
281. 138. 9 d. as by the following operation doth 


appcar. 
lib. 3 J. 8. 4 
hee 
566 
2458 212 
226 I3 
192 424 
20 2123 
3580 2547 (9d. 
It 2547 
3891 ( 13 
293 
1051 
849 
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3. When a number of divcrſe Denominations 
is given to be divided by a number of diverſe de- 
nominations allo, it will be convenient to reduce 
both the numbers into numbers of the leaſt de- 
nomination, given, before you begin your Divi- 
lion, and after Diviſion is tiniſhed to reduce the 
quotient intothe ſeveral denominations in which 
the number was given. 

For example, let it be required to divide 6 |. 25. 
6 d.], by 21. 95. 6d. To reduce this Dividend 
into ſquare pence, the ordinary way of Reduction 
will not ſerve, for this Dividend is the quotient 
of a certain numbcr of ſquare pence, divided by 
57600 the number of ſquare pence in a pound 
ſterling, and therefore to make this ſumme given 
fit for Diviſion, it muſt be multiplied by 5-6co 3 
and todo this it will be proper to begin with the 
leaſt denomination firſt, which in this example 
is a fraction, and a fraction reduced into its leaft 
terms, ſo that the firlt work will be to find the 
greater fraction, to Which the fraction given is 
rquivalent, and this is cafily done, for 57600 is 
the denominator 3 now then, as 5 to 3, ſo 576co 
to 34560 the numerator ſought; and this being 
divided by 4 the number cf tarthings in a penny, 
gives me the laſt remainer, before this 34569, 
viz. $645: now pence being the next greater de- 
nomination, I multiply 57Co0by 6, the number 
of pence in the D. vidend, the product is 3454600, 
to which adding $440, the number before found, 
the total 1535 4240 which being divided by 12,the 
number ot pence in a (hilling, the quotient is 
295203 and becxule the number of ſhillings in the 

ſumme 
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ſumme given, is 2, I multiply 57600 by 2, the 
product is 115200 to which 29520 being added, 
the total is 144720 Which mult be divided by 20, 
the quotient. will be 7236, and ſo we have done 
with the ſhillings and pence in the queſtion laſtly 
I multiply 57600 by 6 the number of pounds pro- 
pounded, and the product is 345600, to which 
7236 being added, the total is 352836, and ſo 
at length the number given is fitted and prepared 
for Divition 3 the Divitor according to the ordina- 
ry way of Reduction, will be found to be 594, 
by which dividing 352836 the quotient will be 
594 allo, as by the work appeareth. And this 
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594 ) 352$36( 594 
2970 
5583 
5346 


2376 
2376 


quotient being reduced is 21, N. 6d. the quoti- 
ent ſought, 

4. This queſtion and all others of the like na- 
ture may be alſo reſolved without reduging both 
numbers at the tirtt, in this manner. Firſt ſet down 
the indices ot the (everal Denominations given, 
and the Dividend under thoſe indices , and the 
Diviſor under the Dividend, then ask how often 
the greateſt Denomination in the Divilor is — 

keine 
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teined in the greateſt Denomination in the Di- 
vidend, and put the anſwer in the quotient, then 
multiply all the Denominations in the Diviſor, 
by the hgure in the quotient, and the product 
being deducted from the Dividend, ſet down 
the remainer, and ſo proceed to the next, and 
work in like manner, ſo ſhall you at laſt have 
the quotient dclired. 

Example, let 6 pound 2 ſhillings 6 pence + be 
given to be divided by 2 pounds91(luilings 6 pence. 
The numbers being ſet as here you (ce, I as how 
often 2 is contcined in 6, and the anſwer is 3 
times, but 2 pound 9 ſhillings cannot be had but 
tw ice in 6 pound 2 ſhillings, therefore 1 put 2 l. 
in the quoticnt, and multiply the Diviſor 2 J. 98. 
6 d. by 2. and the product 4 1. 195. being de- 
ducted trom 61, 2 8. the temainer is 1 1. 38. 6d and 
ſo have 1 wrought once; then Lask how often 2. 
iscontcincd in 1l. 38. that is in 235.the anſwer is11, 
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J. „ d. |}. ten. 

6 12 00] 6 

2 |g 6 
| 4 9 2 lib 
13 * 

Lt |» 3 . 2 9 ſhil. 

t 42 J; 4 
2 4 64.1 


but I can take but gs. b:cauſe of the following fi- 


gures, therefore Ipat g (killings in the m_ 
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and multiply 21. 95.6d. byg.and the product is Il. 
2 5 3 d. 1 farthing and 2 tenths, which being 
deducted from x11. 3s. 6 d. o far. and 6 tenths, 
the remainer is 1 ſhilling, apence, 3 farthings,and 4 
tenths, aud ſo I have wrought twice. Then Last 
how often 2. in 15. 2d. and the anſwer is 6,there- 
fore I put 6 pence in the quotient, and multi- 
ply 2 pounds 9 ſhillings and 6 pence by 6, and 
the product is 1 fhilling, 2 pence, 3 far- 
things, and 4 tenths, which being deducted from 
I ſhilling 2 pence 3 farthings and 4 tenths, the 
remainer is nothing, and to the quotient is 21. 
9 ſhillings and 6 pence. 

5. In Aſtronomical fractions, let it be required 
to divide 13 ſigns, 19 degrees, 36 minutes, 32 
ſeconds, 47 thirds, and 20 fourths, by 17 & 
grees,37 minutes, 25 ſeconds; hrſt ſet down the in- 
dice or ſeveral D:nominations of Altronomical 
fractions given, and under them write the number 
of the parts belonging to cach Denomination, as 
they are propounded in the Dividend, and ſet 
your Diviſor either under the Dividend as 
here you (ce, or in what other place you 
pleaſc. 
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S, (D.[M- S. T. F. | 
13 19/36 32 4720 Dividend 
1 127137125 | Diviſor | 
1375 20135 23 deg. Quotient 
o 41557 47 | 
4 | 06 43/50 14 min. 
00,09113 m—_ 
| oo og 13 57% 200 32 ſec. 2 


— 


Then beginning at the left hand, ask how oft the 
number of the greateſt denomination-in the Di- 
viſor, can be had in number of the greatelt der,o- 
mination in the Dividend; but it your Diviſor be 
greater than the firſt number in your Dividend, 
place your Diviſor one ſtep farther, towards your 
right hand. Thus in our example, becaule 17 
is not conteined in 13, the greateſt denomina- 
tion in the Dividend, theretorc I (:t it a place 
forwarder, towards the right hand, that is under 
19 deg. and then reducing the 13 ſigns into 
deg, z multiplying them by zo, the product is 
390, to which the 19 being added, the ſumme 
is 409, in which 17 is conteined 23 times, thete- 
fore maltiplying the Diviſor 17 deg. 37 min. 25 
ſec. by 23, the product is 13 fig, 15 deg. 20 min. 
35 ſec. which being deducted from the Dividend, 
the remainer is 04 deg. 15 min. 57 ſec. and to 
this remainer, I draw down the number of parts 
in the next leſſer Denomination, and then I ask 
how oft 17 is conteined in 4 deg. 14 min. and 
the anſwer is 14 times, which I place in the Quo- 

F tient 
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tient, and multiplying the Diviſor 17 deg. 37 min. 
25 ſec. by 14, the product is 04 deg. 06 min. 43 
ſec. 50 thirds, which being deduced from the 
Dividend, as before, the remainer will be 9 
min. 13 ſec. 57 thirds, and unto this remainer 
1 draw down the number of parts in the next 
leſſer denomination, and then proceeding as be- 
fore, Lask how oft 17 in the Diviſor is conteined 
in 9 min. 13 ſec. in the Dividend, and the an- 
ſwer is 32, which I ſet in the Quotient, and 
thereby alſo I multiply the Diviſor as before, and 
the product is 9 min. 13 (ec. 57 thirds, 20 fourths, 
there incth nothing, aud ſo at laſt, I tind the 


icnt to be 23 deg. 14 min. 32 ſec. 


CHAP. XIL 
Ok the Reduction of Uulgar Fractions. 


1. Itherto hath been ſhewed the Nume - 
H ration of ſuch broken numbers or 
fractions as are many times expreſſed 
like integers? Numeration of ſuch broken num- 
bers, or fractions as ate expreſſed by their nume- 
rators and denominators now followeth, and 
theſc broken numbers, are commonly called natu- 
ral or vulgar fractions. 
2. The numeration of vulgar fractions is cither 
accidental or clential. 
3. Accidental numeration, otherwiſe called Re- 
duction, is that which changeth or reduceth the 
terms 
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terms of the parts given, without changing or 
altcring of their value. 

4+ Reduction or accidental numeration is ci- 
ther of parts to parts, or integers to parts, 

5. Reduction of parts to parts, is that which 
findeth other parts, that are proportional to the 
parts given, and this three waies. 

1. By reducing the parts given into their leaſt 
terms, if they be not in their feaſt terms al- 


. ready, | . 
2. By reducing fractions of unequa}_deopmit- 
nations into ions of the famc valuc, Whole 


denominator ſball be equal. a th 

3. By reducing fractions of divet ſe demi 
nations into fractions of any denomination hat 
ſhall be defned. tet ol 

6. Reduction of parts or fractions ist their 
leaſt terms, is performed by finding out a-Gpm- 
mon meaſure to both parts of the fraction given, 
that is by finding out the greatefi numbers, which 
will meaſure or divide each of the numbers given, 
withaut leaving any remainer. 1 A. 

7. The greateit common meaſute of twa num 
bers given may be found by dividing the greater 
by the leſs, and the diviſor by the remajner, and 
fo continually untill nothing doch remain, the laſt 
diviſor is the comaton mea ſure fought; Example, 
let it be required to find the greateſt commons 
meaſure unto 63 and 14, ſet your numbers as bath 
been directed in Divition of whole numbers, 
thus. 


F 2 14 


oo 
Then I ask how often 14 in 63, the anſwer is 4 
times, therefore I put 4 in the quotient, and mul- 
tiply 14 by 4, aud the product 56 I ſet under 
the Dividend 63, and ſubſtracting 56 from 63 the 
remainer is 7, then I divide 14 by 7 the quoti- 
ent is 2, and the remainer o, therefore 7 the laſt 
diviſor is the common meaſure ſought. 
8. The common meaſure of any two numbers 
which do conſtitute a fraction, being thus found, 
the ſaid fraction may be reduced into its leaſt 
terms; by dividing the numerator and denomina- 
tor by the common meaſure, for the quotients will 
be the numerator & denominator of the fraction, 
and in the leatt terms. So if the fraction z? 
given to be reduced into the leaſt terms, the com- 
mon meaſure being 7, I divide 14 by 7, and the 
ient is 2 for a new numerator, and dividing 
63 by 7, the quotient is 9 for & pew denomina- 
tor, and ſo the fraction 3? is reduced into its leatt 
terms that is into the fraction 33 but if the great 


eſt common meaſure unto the numerator, and the 
denominator given ſhall be x ſuch fraction is in its 
leaſt terms already fo the fraction j; cannot be 
reduced into lower terms, becauſe the greateſt 
commonimeaſure 18 1. This is a general rule for 


the teduction of ſractiqns into their leaſt terms; 
but 
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but yet even this may be ſometimes ſhortened, for 
when the numerator and denominator arc eaven 
numbers they may be meaſured or divided by 2. 
As if 16 were the numerator, and 64 the deno- 
minator, draw a line at length between them to 
ſcparate the numerator from the denominator, 
and croſs the ſame witha down right ſtroke near 
the traction as here you ſee in the margin. Then 
take the halt of 16 which / 

is 8 fora new numerator, 44 | &| 4 | Ui} 5) 
and the half of 64 which \ 

is 32, for a new denominator, again the half of 8 
is 4, and the halt of 32 is 16, and ſo proceeding in 
like manner there will be found 5 equivalent to 
x; The like abbreviation will be found, when 
tne numerator and denominator do both end 
with 5, or one of them ending with 5, and the 
other with a cypher, tor then the fraction may 
be reduced into its leaſt terms, by dividing both 
parts of the fraction given, by 5. Thus if it 
were required to reduce the fraction %, dividing 
125 by 5, the quotient will be 5, and dividing 
345 by 5, the quotient will be 19, and ſo the 
raction 4 is reduced to the fraction . 

9. Reduction of fractions to the ſame deno- 
mination is performed by multiplying the nu- 
merator of cach fraction into all the denomi- 
nators continually except its own, for ſo the ſe- 
veral products which ariſe by ſuch continual mul- 
tiplication. (hall be the new numctatots; and the 
product iound by multiplying all the denomi- 
nators continually, ſhall be the common denomi- 
nator to all thole new numcrators. As in the 

9 tollowing 
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following cxamples 3 and 4 I multiply 3 by 6, and 
they make 18, and by 4, and they make 20, for 
the two numerators, then 1 multiply 4 by 6 and 
the product is 24 for the common denominator, 
and fo the fractions 3 and arc reduced into the 
fractions 353 and 12, or being reduced into their 
c aſt terms and 2, as by the work appears. 

3 5 Thus if the fractions 3 and; 
were propounded, here I multi- 
ply 2 by 7 and 9 continually, 
and they make 126, alſo I mul- 

4 6 tiply 3 by 5and 9, and the pro- 
138 0 duct is 135 in like manner I mul- 
multiply aby 5 and 7 and the pro- 
duct is 140, and theſe three pto- 
duds are three new numer ators, laſtly 1 multi- 
ply 5 7and9 continually, and the product 315 
is the common denominator to all the numera» 
tors. | 


15 20 
24 24 


* 4 
* 3 Y 
12% 137 140 
Tit Jil TIT 


10. But if the fractions propounded, be com- 
pounded ſtactions, or fractions of fractions, 
they muſt be reduced into fingle fractions, by 
multiplying all the numerators continually 
tot a new numerator, and all the denomniatots 
continually for a new denominator. Thus it f of 
3 of 4 were given, the product of the numerators 
23415 245and the product of the denominators 
34 and 5 is 60, and ſo the tractions of; of 5 arc 
reduced to : or 
| 11. The 


= TT s tes = cu 


Reduction of vulgar fractions. 51 
It. The Reduction of integers to parts is 
either of whole or mixt numbers. 
12. A whole number is reduced into an im- 
proper fraction by placing the whole number 


given as à numerator, and one as a denomina- 


tor, thus twelve integers will be reduced into 
the improper fraction *7 

13. A mixt number may be reduced into an 
improper- iraction, by multiplying the whole 
part of the mixt number, by the denominator of 
the fraction given, and adding to the product 
the numerator of thc {114 mixt number thus 47; is 
reduced into the improper fraction I, for 4 being 
multiplicd by 12 the product is 4$, to which it 
you add 7, the tumme is 55 fora new numerator, 
which being placed over the denomintator 1 2, 
gives the improper traction ] equal to the mixt 
number 4 

14. Fractions &f diverſe denominations may 
be reduced into fractions of any denomination 
deſired by multiplying the numerator given by 
the denominator required, and dividing the pro- 
duct by the denominator given, for fo the quo- 
tient (hall be the numerator required. | 

Example, let the fraction given be 7 of a pound 
ſterling, and let it be defired to know what that 
is in the of a pound, multiply 7 by 15, the pro- 
duct is 105, which being divided by $ the Quo- 
tient is 133; that is 13 (ſhillings and 13 groats, 
that is 17 ſhillings and 4 pence and , ot a pound 
that is 16 pence, which be ing alſo divided by 3 the 
quotient is 2 pence, which being added to 17s. 
44, the whole is 175. 64. and lo the fraction ⁊ 

r 4 18 
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is reduced to the equivalent fraction i or which 
all one to the improper fraction 13 yy as was 
propounded. And by this rule may any other 
traction given, be reduced to another equivalent 
fraction, that ſhall have any denomination aſſign · 
cd, and is of excellent uſe for the converting of 
vulgar fractions into decimals, and the contrary, 
as ſhall be farther ſhewed iu its proper place. 


CHAP. XIII. 


Of the Addition and Dubtraction of 
vulgar fractions. 


Eduction of fractions I call acciden- 
tal numeration, yet is the knowledge 
thereot very eſſential, for that being 
well underſtood, the eſſential numeration ot vul- 
gar fractions cannot be dithcult ; whole parts as in 
whole numbers are theſe four, addition, ſubtracti- 
an, multiplication and diviſion, 

2. Vulgar fractions whether proper or impro* 
per, being reduced to fractions of the ſame deno- 
mination, it nced be, may be added like whole 
numbers, fiill keeping the fame denomins- 


tor,ſo} and; being given to be added, theit ſumme 
81 


3. Vulgar ſtactions whether proper or impro- 
per being reduced into fractions of the ſame de- 
nomination, if nced be, may be ſubtrafed one 
rom another like whole numbers, keeping = 
; the 


v +: 4 6 = 
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the fame denominator. Thus if the fraction; 
were to be ſubtracted from the fraction]; the dit- 
ference will be 4. 


[EN 


CHAP. XIV. 


Of the Multiplication aud Diviſion of 
et acts 


* W Hen Vulgar fractions whether pro- 
per or improper are given to be 
— „(being reduced to 


ſingle fractions, if need require) mukiply the 
numerator of the one, by the numerator of the 
other, ſo is the product a new numerator, alſo 
multiply the denominator of the one, by the 
denominator of the other, and fo ſhall the pro- 
duct be a new denominator, and this new fracti- 
on is the product ſought. Example. 

Let the fractions j and be given to be multi- 
plicd, if you multiply the numerator 5 by the nu- 
merator 3, the product is 15 for a new numcra- 
tor, alſo it you multiply the denominator 7 by the 
denominator 4, the product is 28, for a new de- 
nominator, and ſo the fraction ;{ is the product 
of the fractions given. 

2. When vulgar fractions whether proper or im- 
proper be given to be divided, they mult be redu- 
ced into ſingle tractions it need require, then mul- 
tiply the denominator of that fraction w® is the 
diviſor by the numerator of that fraction which is 

the 
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the dividend, fo is the product a new numerator, 
ziſo multiply the numerator of that traction 
which is the diviſor, by the denominator of that 
fraction which is the dividend, ſo is the product 
a new denominator, and thisnew fraction is the 
quotient ſought. Example. 

Let the traction 5 be given to be divided by 
the fraction 3, the quotient will be 3, for multi- 
plying 4 by 2, the product is 8 for a new nume- 
rator, alſo multiplying 3 by 3 the product is g 
for a new dcnomirator, and the fraction 3 the 
quotient ſought ; and the work ſtandeth thus 
20168. 

2. But if the fraction * of Hof ; be given to be 
divided by the fraction f of ;, theſe compounded 
fractions mult be reduced into ſingle fractions by 
the tenth rule of the tweltth Chapter, and then 
divided as betorcz thus the fraction + of + of r will 
be reduced to 4, and the compounded fraction: 
of ; will be reduced ro , and the fraction . be- 
ing divided by the fraction the quotient will 


be 1%? as by the work appeareth. 4 2 (3% 
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CHAP. XV. 


Of the Notation of Decimal fractions. 


1. He Notation of fractions in the ge- 

neral hath becn ſhewed in the tixth 

Chapter, and theſe which tor their 
excellent uſe are eſtecmed, as it were another 
part of Arithmetick, and from their denominator 
called Decimals, are in reality noother than vul- 
gar fractions, and expreſſed like them, as ,\, 7, 
125. but have alſo this property belonging to 
them, which vulgar fractions in the general 
have not, namely, that they may be as well ex- 
preſſed without their denominators as with them 
by ſetting only a point before them, thus 3 doth 
ſignitie hve tenths, as fully, aud as plainly, as the 
writing of it thus . 

. When the Numerator hath not ſo many pla- 
ces as the Denominztor hath Cyphers, ſupply 
thoſe places by ſetting ſo many cyphers as there 
are places wanting, b«tore the numerator given, 
thus e, may be as well expreſſed thus 25. 

3. Decimal fractions arc ſo like unto integers, 
that the parts of ſingle Arithmetick in whole 
numbers being well underſtood, the (ame parts ot 
Arithmetick in Decimal fractions, may catily bc 
conccived ; the greateſt difference is in the read- 
ing ot the value of their notes and periods; which 
is directly contrary unto that of whole numbers, 
for in the one, to wit, in whole numbers, we reckon 

unites 
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unites, tens, hundreds, thouſands and fo for- 
ward from the right hand to the left, but in De- 
cimal fractions we reckon tenths of unity, hun- 
dreds of unity,” thouſands from unity, and ſo fo 
ward from the left hand to the right, as doth 
very clearly appear by the following Table. 
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In this Table you may obſerve that the places d 
Decimal parts are ſcparated from the place of w 
nity in whole numbers by a line drawn be- 
tween them, ſo that the number on the left hand 
of that line expreſſeth 9 6 3 4 7 integers or 
unitics 3 and the number on the right hand cf 
the line 6 5 8 3 expreſſeth the parts of an u- 
nite or an integer divided into 10090 equal parts, 
in like manner this number 7 6 doth tignific 5 
integers, and cight tenth parts of an integer, and 
this number 3 4 7 6 5 doth lignihe 347 inte- 
gers or unitics, and 65 decimal parts of an inte- 
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CHAP. XVI. 


Of the Reduction of vulgar fractions 
into decimal fraction. 


1, Aving ſhewed the notation of Deci- 
H mal fractions, I come now unto their 
numeration, the which as in vulgar 

Factions, is accidental or eſſeutial. 

2. Accidental numeration, is the Reduction of 
vulgar fractions into Decimals, and this may be 
performed by the fourteenth rule of the twelſth 
Chapter, where is ſhewed how fractions of di- 
verſe denominations, may be reduced into fracti- 
ons of any denomination deſired z namely by mul- 
tiplying the numerator given, by the denominator 
required, and dividing the product by the deno- 
minator given 3 now then to apply this rule to de- 
cimal fractions, let it be required to reduce this 
vulgar ſraction I of a pound into a fraction, 
whoſe denominator ſhall be 1000 multiply 5 
the numerator given by 1000 the denominator 
deſired, and the product is 5000, which being 
divided by 8 the denominator given, the quotient 
is 625 the numerator anſwering to 1000 the 
denominator deſired , and fo the vulgar fraction 
is reduced into the decimal fraction :“. 

3. Upon this ground the known or accuſtoma- 
ry parts of money, weight, meaſure, time, mo- 
tion, &c. may be reduccd unto decimals 3 and 
helt for money, if you de ſite to know what de- 
cimal tract ion is cqual to one ſhilling, or d. Of 2 


pound 
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pound, aſſigning the denominator of that dec 
mal to be 100, the numerator thereto by the la 
rule will be found to be!5 fo that .. or *os is 
decimal fraction equal in value, to one ſhillit 
or ,,part of a pound ſterling. 

In like manner if the Decimal anſwering 
?, ot , of a pound were required, that is thee 
cimal of 9 pence, the compounded fraction 20 
f. being reduced to a ſingle fraction is ., nc 
then if you afſign the denominator ot that deci 
mal to be 1000, the numerator thereto bythe 
laſt rule, will be found to be 375, ſo that . 14. a 
0375 is a decimal fraction equal in value to 
pencc or ;}, of a pound ſterling. 

Or if the decimal anſwering to:; of , of AH 
a pound wcre required, that is the decimal a 
3 farthings, the compounded fraction of N 
v. being reduced into a ſingle ſract on is . nov 
then it you aſſign the denominator of that deci 
mal to be 10:000'000 the numerator thereto by 
the laſt rule will bc found to be 32 250, ſo tha 
11, or *0031250 1i$ a decimal fraction equa 
in valuc to . of a pound ſicrling- And hence 
it appcars, that to find the decimal anſwering 
to any number of ſhillings, you muſt multiply 
the ſhillings propounded by the denominator 
102c0 &e. and divide the product by 20, the 
number of ſhillings in a pound ſterling. 

And to find the decimal anſwering, to any num- 
ber of pence, you mult nuultiply the pence pro- 
poundcd by the denominator 1 0000 &. and d 
vidc 2 by 240 the number of pence 
in a pound ſterling» Ry 
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And to find the decimal anſwering toany num- 
ber of farthings, you muſt multiply the number 
of farthings propounded by the denominator 
100000, and divide the product by 960, the 
number of farthings in a pound ſterling, 

The decimal anſwering to any known parts 
of money, weight, meaſure, &c. may be other- 
wiſe found in this manner 3 ſuppoſe a pound ſier- 
lingto be divided into 1'009< 020 <qual parts, then 
doth loco repreſent one integer, or 20 
ſhillings, and the half thereof £+50000000 is the 
decimal of Io ſhillings & 0500000 is the decimal 
of one ſhilling, and the half thereof c:0250000 
is the decimal of fix pence, and the half thereof 
is the decimal of 3 pence, to wit, oo 250000, 
and a third of o- 259000 to wit 000416667 is 
the decimal of a penny, the half of the decimal of 
a. penny viz. o'00208333 is the decimal of halt 
one penny, and the half of that, to wit,o*001 04166 
is the decimal ofa farthing, and by either of theſe 
waics may a Table be — to ſhew the decimal 
of any number, of ſhillings, pence and farthings. 

5. Butif any diſlike this, becauſe the decimals 
of ſome parts of a pound cannot be cxattly tound 
— h it may be thus found ſo iuſinitely near 
that all queſtions may be teſolved without con- 
ſiderable, though uot without ſenſible exrour ) yet 
to ſatishe the curioſity of ſuch as ſhall make this 
objection, let them make the third part of a pound 
to be the integer, that is fix ſhillings and cight 
pence, ſo may they have the decimal of any num- 
ber of ſhillings, pence and farthings exactly, as 
by the following operation doth appear. 
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Let 6s. Sd. be dividedinto 1*000000 
Then ſhall the decimal of 8d. be © 16ceco 
The decimal ot 4 d. ſhall be ©'05c000 
The decimal ot ad. ©-025008 
The decimal of 1 penny O'21 2500 
The decimal of 2 farthings 0.0C6250 
The decimal of 1 farthing 0003125 


6. The like may be done for weights and 
meaſures, but as tor weights there will be no great 
advantage by turning them into decimals, be- 
cauſe all queſtions concerning them may be more 
convenicntly reſolved without them; and as for 
meaſures, eſpecially long meaſures, there needs 
no reduction of them, tor the foot, yard or 
chain for meaſuring of land, being divided firſt 
into ten equal parts, and then each of thoſe in- 
to ten other cqual parts, they will be more uſeful, 
than as they arc now uſually divided. 

7. And in Aſtronomical fractions, the Reve- 
rend, Learned, and the famous Oughtred in the 1 
Chap. ot his key to the Mathematicks, doth tell 
us, that this Decimal Logiſtica or accounting 1s 
much caſier and neater than that Sexagenary 
commonly uſed , which he plainly perceived, 
Gaith he, whatſoc ver he was, that firſt reduced the 
Canon of Sines, from a Semidiamcter of 60 parts, 
unto x With circles or cyphers annexed, and 
wiſheth that the ſame were alſo done in all other 
Aſtronomical Canons; how ſuch fractions there 
fore may be converted intodecimals, the ſollow - 
ing examples will ſuthciently declare. 

tor as muchas 50 minutes make a degree, 60 

ſ&conds 
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ſeconds a minute, 60 thirds a ſecond, and ſo for- 
ward as far as you pleaſe if you divide the mi- 
nutes given with , annexed by 60, the 

tient ſhall be the decimal ſought ; thus if the 
— ot 45 minutes were required, I divide 
450000 Kc. by 60, and the quotient is 75 for 
the decimal of 45 minutes, if the decimal of ſe- 
conds be required, your diviſor muſt be 3600, if 
the decimal of thirds be required, your diviſor 
muſt be 21 6000, and 12960000 for fourths. 

But if there be diverſe Sexageſimal Species joined 
to integers, ſuppoſe 129 deg. 32 min. oo (ec. 09 
thirds, 45 fourths , you may uſe this compen- 
dium under the integers 127 ſet the Sexageſimal 
y_ in an oblique deſcent, as here you ſee in 
the margin, then beginning at the loweſt, divide 
every of them continual- 127 d. 
ly by 6, and fetting the 32m. 
quotients over their oo Cl. 
heads join them to the o9 t. 
row next above until you 45t. 
come to the integers, ſo ſhall the laſt quoticnt be 
the Decimal ſought, Oughtred's Clavis, Chap. 6. 

Thus 45 fourths being divided by 6 the quo- 
tient is 7, and the next dividend 09*75 which be- 
ing alſo divided by 6 the quotient is 1625, and the 

next dividend o0'1625 127-5333794722 

which being allo divided by 32*002708333 


6, the quotient is 002708333 00' 1625 
and the next dividend 09 75 
a '0027083 33 fourths which 47 
ing divided by 6 the quotient 5333784722 is 


the decimal ſought. 


8. When 
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8. When a decimal fraction is given, and the 
value thereot in the known parts of the Integer 
Ste quired, multiply the decimal propounded, by 
the number of known parts of the next inferior 
denomination, which are equal to the Integers, 
and from that product cut off as many figures 
towards the right, as the Deqgmal given doth 


conlill of places, the figures remaining are the va» 


luc of that traction in the next inferior denomi- 
nation; and the value of the remaining part of 
the decimal given in the next wterior denomi- 
nation may be found by the tame rule, and ſo 
forwazd till you come to the laſt known parts. 
Example, let the value of this decimal · 98563, 
be required in the known parts ofa pound Rerling, 
this decimal 98563 being multiplyed by 20, that 
product is 1 9) 91 260, from which: I cut off five 
hgures, the reſt arc 19 ſhillings, and the figures 
cut off namely 71, 260, being multiplied by 12 
the product is $*55120, that i 8 98563 
pence and 55120 parts of a ſhilling, 29 
which being multiplyed by 4, the — ==: 


product is 2, 2204 80 that is 2 ſar- 2 
things, and the remainer 20480 are _ 
the decimal parts ofa farthing,and 1457 
ſo the value of the decimal fration 71269 
given is19 ſhillings 8 pence j penny, 85120 


But the valuc ot a decimal fracti- 
on in the known parts of a pound, 220480, 
may be known by inſpection, for the tuſt tigure 
doublcd, gives the number of ſhillings the two 
rext-tigures arc the tarthings, thus in the deci- 
mal given 98563 the figure 9 being 2 
I 
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1$ ſhillings, and $5 farthings that is 21 pence and 
a farthing ; but more exactly thus, from $5, 
deduct 75 which is the decimal of 18 pence the 
remainer is 10 farthings or 2 pence half penny; 
that is in all 19-8d, 2 farthings as bdore. 

If the decimal ſtaction given whoſe value is 
inquired be the decimal of the degree for a circle, 
you muſt divide the decimal given by fix cgnti- 
nually, and write the products underneath in e- 
very row cutting off one place towards the right 
hand, {@ ſhall you have the value defired, let che 
decimal fraction given ber 27'5333784723and let 
the value thereot in minutes and ſeconds be de- 
fired, this fraction being multiplycd by 6 the pro- 
duct is 32002708332 trom : 
which cutting off one place 127 5333754 723 
of the fraction given, the fi» bt 
gures remaining give 32 mi- 2 32*00270833 
nutes, and ſo multiplying of ___ ” 
the remainer by 6 continu- CO*16249992 
ally, the products give oo 6 


ſeconds, 09 thirds, and 35 <c9g'7499952 
ſourths, almoſt as by the o- 6 
peration in the margent , 44999712 
doth appear. 
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A table for the ſpeedy reducing of Engliſh 
money, and the parts of an ounce in Troy 
weight, into decimals, and the contrary. 


095833 
091 666 


029166 
225000 
020833 
' [016666 


012500 
908333 

004166 
£00090 


2 


1076014 


033333 


Rr 


— — 


096575 
092708 
088541 


034375 
5020 

071874 
2 67708 


063542 
059375 
055208 
05104? 
046875 
042708 
038541 
034375 
030205 
026014 
021874 
017708 


—__ 
813541 
809375 
005208 


097916 
093750 
089583 
05416 
031250 
077083 
72916 
068750 
064583 
060416 
©65250 
052053| 
©47016 

043750 

039583 
035416, 

031250| 

027083 
022916 
0187 
014593 
010416 
006250 


001042 


002083 


216 


1 


098958 


8994791 
526090 
086458 
082291 
078125 
073958 
069792 
065625 
061458 


057292 


853127 
048958 
044791 
040625 
036455 
032291 
o28125 


023958 
50 019791 


019925 
0114559 
007291 
003125 


The 
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into decimal fractions. 85 
The ule of the Table. 


His Table doth conſiſt of ſix Columns. 

in the firſt, you have cach other Grain 

in two penny weight Troy, in the ſ.cond 
every penny in two ſhillings, in the other four 
Columns you have the decimals, anſwering to 
the grains in Troy weight, and to the pence and 
arthings not exceeding two ſhillings in En- 
gith mony. Example, let the decimal x penny 
weight, and 16 grains, he rcquired, or the deci- 
mal of 40 grains, I look for 4o grains in the nit 
Column, and in the third , 1 find the decimal 
thereof to be 083333. Or let the decimal of 1 
penny weight, and 11 grains be required, that is 
the decimal of 35 grains; 34 grains I find in the 
Table, and therefore in the tame line in the tirſt 
Column , I find 072916, for the decimal there- 
A, if the dceimal of 17 penny weight and 13 
pains were required, the decimal of 16 penny 
veight is the halt thercokviz. Sand that decimal of 
me penny weight 13 grains is 077083 and (0 
the decimal required, is $:07708$3 , the like 
tay be done for any other, and ſo tor mony you 
ure the pence in the ſecond Column and the 
arthings in the top of that page, and in the ang]. 
«meeting the decimal anſwering thercunto, tha; 
the decimal of 19 pence 3 tarthings is 82291 
ud ſo for any other. 
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Of the Addition and Subtraction 
of Detimals. 


1. He eſſcutial numeration of decimal 
| fractions, in all the tour ſpeccies, to 
wit of addition, Subtraction, Multi- 
plication and Diviſion is the ſame as in whole 
numbers, only if the numbers given to be added, 
ſubtracted, multiplyed or divided, be any of them 
mixt numbers, that is one part of a whole 
number, and the other a decimal fraction, or 
that inthe ſeveral operations, integers ſhall ariſc 
in the working, the greateſt difficulty is to diſ- 
tingüſh the Integers from the Decimal parts, 
which yet in the three hiſt Species of numeration 
is very caſie, and in the fourth, not very hard to 
cect, as by example, will appear. 
Let the Decimals of theſe ſeveral ſums of mo- 
ny be given to be added together, 


| 


2 a 03—— 03——1C'| 8864583 
5 12 O09 02 5* 16395833 
6" Cg + 11 O1 6*] 4968750 

I 2. 19 — 10 —02— 13* [9937590 

40 Co C4 — C9 40.166665 


Draw a downright line between the whole 

numbers aud the Decimal fractions, and then add 
L 

tue. 
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them as in whole numbers, ſo will the ſumm be 
40l. oos. 04 as by the operation doth appcar. 

2. The Subtraction of Necimals is as caſic, 
only, as before, you are to diſtinguiſh the whole 
pumber from the fraction by a flroke or point, 
and then proceed as in whole numbers hath buen 
directed. 


Examp!e. Decunals, 
From 29 11— 03 
2 | —14'9979i6g 
Remain-14' 11.—03— 0 3— 145656252 


02 
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CHAP. XVII. 


Ol the Multiplication of Decimals. 


1. Hough the Multiplication of Decimals, 
| doth not at all differ trom the Multi- 
plication \ ot whole numbers, as tothe 
manner of the work, and ſo I might be as brict 
in the explanation thereof, as in Addition and 
Subtraction , yet that the excellent uſe of deci- 
mal fractions may appear, I shall Aluſtrate the. 
Rule with more examples, than the former 
2. And to diltinguith the Integets, trom * e 
D.cimil parts, when the Multipucation is fin 
ed, conſidet how many decimal parts there 41: 
in both numbers givin, and cut off ſo many! 
gurcs, oc places trom the product towards th: 
ght hand the reft towards the leit ate, Inte- 
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$8 Multiplication of Decimals. 
gers, and if the whole product have not ſo ma- 
ny places, as there are parts in both the numbers 
given, you muſt prefix as many Cyphers before 
the produ towards the left hand as there arc pla- 
ces wanting, to make it even with the number of 
the places in the parts of both the numbers given. 
Example, let 2 pound 9 ſhillings and 6 pence 
be given to be multiplyed, by 2 pound 9 fbill- 
ing 6 pence,the Decimal of 9 ſhillings & 6 pence, 
is, .475,and therefore the Multiplicand is 2*475 
And the Multiplicator alſo is * 2475 
— 


12375 
17325 
9900 

4950 


the product is Y 6125625 
that is, 6 pound 2 ſhillings 6 pence, and 625 


parts. 


2 Example. 

Let a board in length be 14 feet 6 inches 
3 quarters, and in breadth, 2 foot 9 inches 3 
quarters, and let the content of that board be re- 
quired : the Decimal anſwering to 6 inches 3 
quarters, is $625, and therefore the Multiplicand 
is 14 5625 and the Decimal of 9 inches 3 quar- 
ters is, $125, and therefore the Multiplicator is 
2'$125, Which being multiplyed together, as 
wholc numbers the 


14 


. e e 
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4 3 %s on 5.00 wn ® 


w> Swe 


145625 
28125 
728125 
291250 
145625 
1165000 
291250 


FroduRt is 40˙95603 125 
fat is, 40 feet 11 inches and 1 quarter of an inch, 
git was before found in Chop. 10. 


3- Example. 


Let the Decimal 3625 
be given to be multiplied by 2387 


ſbe product is —— 8652875 
which having but ſeven places of figures, where- 
s there are eight places of parts in both the 
wmbers given, I ſer a Cypher before the product 
owards the left hand to make them equal, aud 
hen the product is.0865 2875. 

By theſe few examples the eaſie reſolution 
of ſome queſtions by decimal fractions doth ap- 
fear, which are any other way troubleſome c- 
wugh z and as to the manner of working, — 

needs 
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needs not be ſaid neither, but yet thereare ſome 
contractions in Multiplication which are in a- 
ftronomical queſtions very uſeful, and alſo in mak- 
ing of Tables of intereſt and ſuch like, which are 
ſet down by Mr. Ougbired in his Glavis, Chap. 4 
It is to find any part of the product towards 
the left hand without finding the remainer there- 
of towards the right hand, as if 583614 were 
2 to be multiplied by 472963 and that the 
ix firſt ſigures of the product were required to- 
wards the left hand, without any conlideration 
had to the uſe of the figures of the product to- 
wards the right hand. The way is thus, ſet 
the figures of your Multiplicator under the fi- 
gures ot your Multiplicand, but the quite con- 
trary Way, as here you ſee, 
Then beginning with che firſt fi- 583614 
gure towards the right hand J (ct — 
down the product thereof as was 32 
directed in the multiplication of 2334456 
whole numbers, which done I multi- 408529 
ply by the ſecond tigure, but begin 11672 
with that figure of the Multiplicand 5252 
which ſtands directly over it, and 349 
ſet the product under the tirlt ſigure 17 
of the firit product, and ſo the reſt ———— 
of the tigures in the Multiplicator, 2762 75 
having ſtill regard to that increaſe, which would 
ariſe out of the figure preccediug that withwhich 
you begin your Multiplication, ſo ſhall there be 
effected what was propounded, as by the opera- 
tion doth appear and tor the clearcr manitclias 
tion» I have added the whole product io. 
582614 


a a — cc cc wo ec _ at 
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583614 
472963 _ 
2335456 | - 
5575 ; 
11972 | 28: 
$252 J 526* 
350 | I684 
17 \ 50842 


276027'8 | 28282 


CHAP. XVIII. 
Of the Diviſion of Decimals, 
I, T. is the laſt Specics of eſſential nume- 


ration, and the moſt difficult, but not 

much more difficult in decimal fracti- 
ons than in whole numbers; in the Arithmetick 
work there is no difference between them at all, 
that difference that is, between them and all the 
difficulty too, is in dilcovering the nature of the 
quotient, as whether it be only a fraction , or 
a mixt number, or which be integers and which 
fractions, or if fractions only whether the firſt 
place be tenths or hundreds, or of ſome other 
denomination. 

2. For the reſolving of this queſtion in all 
the caſcs or vaticties that can poſſibly happen, 
take this general rule. 

The firſt fgure in your quotient will be al- 

ways 
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ways of the ſame degree or place with that fi- 
gure or Cypher in your Dividend, which flaud- 
eth over the place vf unites in your Diviſor. 

To illuſtrate this rule, I will adde an exam- 
ple or two; let it be required to divide a mixt 
number by a mixt number, let the product of 
the firſt example in the laſt Chapter 6.125625 
which isa mixt number, be given to be divided 
by the Multiplicator there given, which is a mixt 
number alſo, to wit, 2-475, diviſion being 
made according to the rules given for the divi- 
ding of whole numbers, the figures in the quo- 
tient will be 2475. Now it remaineth to ſepa- 
rate the integers in this quotient from the Deci- 
mal parts, to perform which I ſubſcribe the Di- 
viſor 2:475 underneath the firſt dividual 6'125 
and I find that the figure 2 which itands in the 
unites place in the Diviſor, doth alſo ſtand un- 
der the placc of unites in the Dividend, and 
therefore I conclude according to the rule given, 
that the firſt hgure in the quotient muſt alſo 
ſtand in the firſt place of Integers, and conſe- 
quently that the next place on the right hand 
mult be the beginning of the fraction, and the 
note of ſeparation mutt be put between 2 and 4, 
as here you ſce. : 


6'125625 (2475 
2475 


2. Example, let the mixt number 6125525 
be given to be divided by *2475 the quotient 
will be 2475 as before, but placing the Di- 

viſor 
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viſor under the Dividend, I find that the place 
of unites in the Diviſor which is now ſupplied 
by a Cipher, doth ſtand 


06125625 (2475 
©2475 


under the fourth place of Integers in the Divi- 
lend, and therefore the firſt hgure in the quo- 
tient, is the fourth place of Integers alſo, and 
conſequently in this example there are no deci- 
nal parts in the quotient. 

3- Example, Suppoſe the Decimal 3675 were 
given to be divided by this Decimal -025 the 
quotient will be, 147, and to difcover the na- 
tare thereof I ſet the Diviſor under the Dividend 
thus 


003675 (147 
025 


from whence it appeateth that the unites place 
u that Diviſor, is ſuppoled to ſtand under the 
place of tens in the Dividend, and therefore 
there are two places of Integers in the quotient. 
And by theſe few examples, the uſe of the rule 
in any caſe is. I hope,ſufficiently declared. 
The benefit of Diviſion by Decimals may partly 
appear by the following propoſitions. 
1 Propolition, Let $118 pounds 11 ſhillings 
3 pence be given to be divided smongſt 283 
men, 11 ſhillings 3 pence being turned into a 
D:cimal, the Dividend is $11$.5625 which be» 
ing 
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ing divided by 283 the 


283) $118:5625 (28-6382 
566 
2458 
2264 

1945 
1698 
2476 
2264 
2322 
2264 
585 
566 


19 


quotient is 28·6882 which being reduced is 28 
pound 13 ſhillings 9 pence for each man, 

2- Propoſition, In Aſtronomical fractions let 
x3 ſigns 19 degrees 36 minutes 32 ſeconds 47 
thirds and 20 fourths be given, to be divided, by 
17 degrees, 37 minutes, 25 ſeconds, theſe num- 
bers being converted into Decimals ſtand thus. 


409- 
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409-61 188588018 
17˙6˙236111111¹ 
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for the Dividend 


for the Diviſor 


— 


351472222222 


171396636581 
528908333333 


426883032488 
352472222222 


744108102660 
704944444444 


e lO, 


39163658216 
35247222222 


3916435994 


391713772 
352472222 
39241550 
35347232 


3994328 
3524722 


117134 


35247 22222 


— — 
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And the quotieut is and being 2 
reduced is 23 degs 14 min. 32ſec. | 6 
as by the operation doth appear, in 14353333 
which you may ſee not only the ex- 6 
cellent uſe of decimal fractions, but — 
an excellent contraction of common 3 999? 
diviſion 3 for as in Multiplication I ſhewed you 
how to ſborten every particular product, ſo may 
you by conſidering the manner of this Diviſion, 
{ce how to ſhorten your Diviſor, and yet 
duce the ſame quotient, as would ariſe by uſing 
the Diviſor at the whole length given, 

3. Propoſition, It the content of a board be 
4e fect 11 inches 1 quarter of an inch and 15 
ſixteenths of a quarter, and the breadth 2 foot 
9 inches 39, and let the length of that board be 
required, 

The Decimal of 11 inches x quarter 34 by the 
ſecond example of the laſt Chapter is 95703125 
So that 4059703 125 is the Dividend, and 28125 
is the Drviſor, and the quotient is (145625 
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81250 4095703125 
28125 
—— 
128729 
112509 
15820 
14062 
1757 
1687 


theſe examples with thoſe in the 11 
Captcr, and uſe that way which liketh you 
dſt. 


N CHAP, 


CHAP. XIX. 


Of the relation of numbers in Quantity. 


1. Itherto we have ſpoken of ſingle A- 

H. , Comparative followeth ; 

in which numbers are to be contider- 

ed as they have relation to one another, in quan- 
tity or in quality. 4 

2. Relation in quantity is of cqual or unequal 
numbers; and hence it is called Relation of e- 
qual or unequal reaſon,in both which the numbers 
propounded are always two, the firſt of which is 
called the Antecedent, and the other the Conſe- 
quent, 

3. Equal reaſon, is the Relation that equal 
numbers havc to one another, as5 to 5, 6 to 6, 
12 to 12. 

4+ Uncqual reafon is the relation, that une- 
qual numbers have to one another, and this is 
cither of the greater to the leſs, or of the leſs un+ 
to the greater. 

5. Unequal reaſon of the greater to the leſs, 
is when the greater number is the Antccedent, 
and the leſſer, the Conſequent, that is, when the 
greater number is firſt ſet down, and the leſſer 
after it, or when the greater number is ſet over 
the leſs, with a line between them in manner 
of a vulgar fraction, as of 6 to 3, 5 to 2, where 
6 and 5 are Antecedents, 3 and 2 are Conſe- 
quents, and may be other wiſe written thus? . 
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6. Uncqual reaſon of the leſſet to the greater» 
is when the leſſer number is the antecedent, and the 
greater the conſequent; 28 5 to 6, 2 to 5. 

| 7. The relation that theſe ſeveral kinds of 
I numbers have to one another in quantity, is ei- 
ther in reſpect of the difference between the 
\- | antecedent and the conſcquent, or in reſpect of 
the teaſon that is between them. re 
* 8. The diſſerence between the antecedent and 
n- | the conſequent is found by ſubtracting the cynle - 
quent from the antecedent; thus the difference 
al | Þctween equal numbers as of the relation of 5 to 
e- | 5, to 6, or 12 to 12, is o. but the differznge,of 
rs | the relat ion oſ 6 to3̃ is 3, of 5 to 24s 3, ſot 3 de- 
is | ducted from 6, the remainer is 3, and 2 deducted 
e- from 5 is 3 alſo,but the diſſerence of the tc lation of 
3 to & and 2 to 3 is 3 leſs than nothing, that is 
ul } the antecedent is leſs by 3 than the conſequent, 

6, 9. The rate or reaſon between 2 numbers i: 
found by dividing the antecedent by the conſc- 
je- quent. * 

; is lo. The rate or rcaſon between two cqual num- 
m- bers is always an unite, for it it be demande4 
how often 5 is contcined in 55, the anſwer is 1. 

ſe, 11. The rate or reaſon between 2 5 
nt, | numbers is greater than unity, it the antecedent 
the de the greater, and 1:6 than unity if the antece- 
ſet |} dent be the leſſer number 3 thus the rate or xeaſon 
ver | of Bto 5 is 1þ but the rate, or reaſon of 5 to 8 


ere ' 2. Both theſe kinds of uncqual reaſon are ei- 

iſe- ¶ ther ſimple or compound. 

| 13. The ſimple kinds of unequal zeaſon * 
H 2 0 


100 Relation of numbers in Quantity. 
of three varieties. 1. Manifold, 2. Superparti- 
cular, 3. Superpartient. 

14. Manitold ſimple reaſon, is when the 
greater number - doth contain the leſs a certain 
number of times, without leaving any remainer, 
as 4 to 2,9 to 3, 16 to 4 are numbers which 
have manifold reaſon , as double, triple, and 
fourfold reaſon, for the greater numbers being 

divided by the leſs, the quotients are 2. 3. 4. 
15. Superparticular, is a ſimple rate or reaſon 
in which the yum number doth contcin th 
leſſer once and one part more, as 3 to 2,6 to 5, 
F to 7, in which the antecedent doth contein the 
conſequent once, and one part more of the con- 
ſequent, as by dividing the antecedents by the 
conſequents, the quotients clearly ſhew z to wit, 
11, 1} iy. Thete 1s the ſame rate or reaſon in 
theſe 12 to 8, and 15 to Iv, forthough the quo- 
tients art I:, 17, yet being reduced, they are 14. 

16. Superpartient, is a fimple rate or reaſon 
in which the greater number doth contein the 
leſſer once, and ſeveral parts of the leſſer; as 5 
to 3, 7to 4, 13 to 8, in which the antecedents 
being divided by the conſcquents, the quotients 
are 17, 13, 14. 

17. The compounded kinds of uncqual reafon 
are cither Manitold Superparticulars or Manifo!d 
Superpartient. That theſe are reaſons com- 
pounded ot the preceding doth plainly appear 
by thr very names, the one being the ſecond 
joyned unto the firſt, and the other the third e 
joyncd unto the firſt, 

18. Manifold Superparticular reaſon, is a com- | y 

pounded 
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pounded reaſon, in which the greater number 
doth contein the leſſer divers times, and one 
uu more of the leſſer 3 as in theſe unequal rea · 
ons, 5to 2, 10 to 3, 13to 4,the greaternum- 
bers being divided by the leſſer the quotients 
are 27, 355 373+ 
19. Manitold Superpartient reaſon, is a com- 
pounded reaton, in which the greater number 
doth contein the leſſer feveral times, and ſeve- 
ral parts more of the leſſer. as in theſe unt qual rea- 
ſons 11 to 4,12 to 5,and 22 to6,the greater num- 
vers being divided by the lefſ.r, the quetients 
are, 24, 27, 31. 


Of the relation ol numbers in Quality. 


1. Elation of numbers in Quality, (other - 

R wile called Proportion, ) is either A- 

rithmetical or Geometrical. 

2. Arithmetical proportion, 15a Relation that 
numbers have unto the equal of their differen- 
ces; aSin 8.7.6. and in 12.9.6.3 there are two 

ions which have equal differences ; in that 
firſt rank of numbers, the equal or common dif- 
ference is 1, and in the ſecond z. 

3- Arithmetical proportion, is either continu- 
ed or interrupted. 

4. Arithmetical proportion continued, is 
when the ſame difference is continued from the 

H 3 tuft 
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feſt numbers to the laſt, as in this rank of num+ 
bers. 5. 9 11. the common difference is 2. 

5. Arithmetical proportion interrupted, is when 
the difference between the firſt and ſecond is the 
ſame with the third-and fourth, but not between 
the ſccond and third, or when the difference 18 
diſcontinued in any part of the rank, as in theſe 
numbers, 108.4. 2. the difference between 10 
and 8 is 2, and the difference between 2 and 4 is 
2, but the difference between 4 and 8 is 4. 

6. In Arithmetical progreſſion,two things may be 
iaquied, either the terms that conſtitute the pro- 
greſſion, or the ſum that the terms in a certain pro- 
tzreſſion made. 5 

7. Sometimes all the terms in an Arithmetical 
progreſſion at a certain given tate may be requi» 
red to be expreſſed in their natural order 3, or 
the progreſſion being interrupted, ſome particu- 
lar term in that progreſſion may be required. 

8. It it be requircd to expreſs the terms in 2 
ny rate propounded, add the rate to any given 
term continually and you have what is required 3 
as if it were required to makea rank of numbers, 
in Arithmetical proportion, anſwerable to the 
rate or diſſerence that is between 1 and 8, add 4 
which is the diſſe rence between the numbers g- 
ven unto g, and fo continually to their ſum and 
you ſhall confticute this rank of numbers 1.5-9- 

13.17. a1 · which is the rank of numbers in Anth- 
mctical proportion required. 

9. It ſome particular term in any progreſſion 
be required without the reſt, d , from the 
term required, the remainer being mukiplied 2 
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the common difference in that progreſſion, and 
the product added to the firſt ſhall give the term 
delired : as in this progreſſion 4.7. 10, let the 12 
term from 4 the firſt term given be required, de- 
ducting one from 12 the remainer is 11, which 
being multiplied by 3 the common difference the 

uct is 33, to which adding 4 the firſt term, 
the ſum is 37 for the 12 term required : and in 
like manner the zo term wal be und to be 91: 
the like may be done for any other. 


The Terms. 0 37 91 


The number. - 12 30 


10. If the ſum of the terms in any rank of 
numbers, in Arithmetical proportion continued, 
multiply the ſim of the firit and laſt cerms by the 
number of the terms, half the product (hall be 
the ſum required, as in this example, 1.5. 9.13. 
17.21, the ſum of the firſt and laſt terms is 22, 
which being multiplicd by 6 the number of the 
terms the product is 132, the half whereof is 66 
the ſum of the terms required. 

11. Three numbers being given which differ 
Arithmetical proportion continued, the mean 

being doubled, ſhall be equal to the ſum 
the extreams, fo 5." 9. 13. being given, the 
double of 9 is 18 and the ſum of 5 and 13is 1 
410. . 
1 . Four numbers being given that differ by 
Arithmetical ion continued or interrup- 
td, the ſum of the two means ſhall be equal to 
* H 4 the 
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the ſum ofthe two extreams, ſo 8. 9. 13 17 be- 
ing given, the ſum of 9 and 13 the two mean 
nuinbers, is equal tothe ſum of 5 and 17 the 2 
cxtteams. | 

13. Geometrical proportion is a relation that 
numbers have to the cquality of their tate or rea- 
fon: as in 2.6.4-12, where the rate between 2 
and 6 is the ſame with that which is between 4 
and 125 foras 6s three times as much as 2, o 
12 is three times as much as 4. 

14- Geometrical proportion is cither conti- 
nued or interrupted. 

15. Gcomctrical proportion continued, is when 
the ſame rate or reaſon is ſtill kept in the whole 
rank of numbers given, as 2. 4. 8. 16. 32, in 
which the progreſſton is continued by double te- 
ſon, for as 4 is twice 2, ſo 8 is twice 4, 1615 
twice $, and 32 is twice 16, | 

16. In numbers that increaſe by Geometrical 
proportion continued , if you multiply the laſt 
term by the rate or reaſon by which the rank of 
numbers is created, and from the product ſub- 
tract the firſt, the remainer being divided, by 
the rate leſs one ſhall give you in the quotient, 
the total ſum of all the terms. Example, let the 
rank of numbers pr ded be 3. 9. 27. $1. 243 
the rate or reaſon by which this rank of num- 
bers is created is 3, by which the laſt term 243 
being multiplied the product is 729, out of which 
deducting 3 the hiſt term, the cemainer is 726, 
which being divided by the triple leſs one that 
is by 2, the quotient gives me 363, for the ſum of 
the terms propounded. 


17. Three 
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17. Three numbers being given which do in- 
creale by Geometrical proportion, the ſquare of 
the mean ſhall be equal to the product of the 
extreams 3 as 9. 27. $1. being propounded, the 
ſquare of 27 15 729, and the product of $1 by g 
the two extreams is 729 alſo. 
18. Geometrical proportion interrupted, is 
when the rate or reaſon which is between the 
firſt and ſecond and between the third and fourth, 
is not tobe found between the ſecond and third; 
25 6. 3. 16. 8. in which 3 is half 6, and 8 half 
of x6, but the ſame rate is not found between 3 
and 16. | 

19. Four numbers being given which do in- 
creale by Geometrical reſſion continued or 
interrupted, the product of the two mean num- 
bers ſhall be equal to the product oſ the extreams: 


I let che four numbers given be 6. 3. 16. 8. the 


pro- 
duct of 16 by 3 is 48. and the product of 8 by 
6 the extream is 48 alſo. 


CHAP. 
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Df the Rule of Thee. 


T4 Golden Rule doth from gin number 
thret 
Shew in Proportion what the fourth mut he: 


What maker the Qucſt. muſt the third place poſſeſs 1 
Then ſee what it requires, be't more or leſs: 

If more,zou mut by 1b left extream divide, 
ls ibe greater muſt the Cuate decide. 


I. From the laſt rule of the preceeding chapter 
doth ariſe this precious Jewel in Arithmetick, 
which for its excellent uſe is called the Golden 
Rule, otherwiſe and more commonly the Rule of 
Three: bec auſe it teacheth from three numbers gi- 
ven, how to had a fourth that is in Geometri- 
cal proportion to them. 

2. This Rule of three is either ſimple or com- 


3. The ſingle Rule of three is, when three 
numbers are propounded, and a fourth in pro- 
portion to them is required. 

4. This Rule of three is either direct or in- 
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5. The rule of three Direct is when the third 
term hath ſuch proportion unto the fourth, as the 
irt hath to the ſecond. 

6. The Ruleof three Inverſe is, when the ſirſt 
term hath ſuch proportion to the fourth, as the 
third hath to the ſecond. 

The difficulty of this Rule heth in two things, 

in ſtating the queſtion or piacing the num» 
bers nay then ſecondly in diſcovering , 
whether the firſt or third term mult be the Divi- 
for. 

8. The queſtion may be caſily ſtated by con- 
fdering, by which of the three numbers given 
the queſtion is moved, for that muſt be always 
the third terms and that which is of the ſame de- 
pomination with the third, muſt be always (et 
hrſt, and the number remaining is to beſet be- 
tween them, and muſt be always of the ſame de- 
nomination with the tourth that is required. 

9. The Qyeſtion being ſtated, to ditcover whe- 
ther the fuſt or third number given muſt be the 
diviſor, conlider again whether the fourth term 
required, muſt be more or lefs than the ſecahd 
term given, for i#ir moſt be more, the leſſer en- 
tream muſt be the divilor, but if leſs, the greater 
extream mult be the diviſor. 

Example, If 12 men ſpend 36 pound, how 
much ſhall 18 men ſpend ; here the queſtion is 
concerning the 18 men, this is therefore the third 
number, and 12 men is the number ot the ſame 
denomination,and muſt therefore poſſeſs the firſt 
place, and the middle number is 36 pounds: fo 
that the numbers in the queſtion mult ſtand 2 , 
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And now to diſcover Men lib. Mecn 
whether" the firſt or 12. 36. 18. 
laſt of theſe numbers muſt be the Divitor, I conſi- 
der again whether the fourth term required muſt 
be more or leſs than 36.the middle term or ſccond 
number, and my realon tells me that 1$ men muſt 
needs ſpend more than 12, therefore the fourth 
number muſt be greater than the ſecond, and ſo 
12 the leſſer extream muſt be the Diviſor; now 
then ſoraſmuch as the product of the two mean 
numbers is cqual to the product of the two 
extreams by the lait rule of the preceding chap- 
ter, it followeth that if I multiply 36 by 18 and 
divide the product by Ia, the quotient will be the 
fourth term required, and ſo the anſwer will be 


found tu be 54 pounds. 


Men lib. Men IS. 
ww 3 3% 


2. Example, If 25 ſhillings in Wine will ſerve 
6 men when Wine is at 12 poundsthe Tun, 
many men will the ſame ſum ſerve, when 
Wine is at 18 pounds the Tui, Here the queſti- 
on is concerning the 18 pounds for a Tun of Wine; 
this is therefore the third number, & i 2 pounds the 
Tun is of the ſame denomination, and mult there» 
fore poſſeſs the tuftplace, and the middle num- 
ber is the 36 men, and fo the numbers in the 
queſtion muſt ſtand thus. 


lib. 
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lib. Men lib. 
. 


And now to diſcover whether the frſt or thitd 
of theſe numbers muſt be the Diviſor, I conſider 
if the higher the price of Wine is, the fewer pet- 
ſons will 25 ſhillings ſerve, and therefote 18 the 
greater extream muſt be the Diviſor, and then 
by the Rule of three inverſe it is as 18.36.1214. 


| Theſe two examples well conſideretd witlbe fath- 


cent to ſhew the nature ot this Rule, and the man- 
ner of working: but becauſe there is ſuch, varice 
ty of queſtions to be refolved thereby, in which 
ſometimes one part of fingle Arichmetick is ex- 
exciſed, ſometimes another,and of ComparativeA- 
rithmetick alſo,by way of preparation tor the bet- 
ter ſtaring of the queſtion, and more plain and 
taſy ſolution, it will not be amiſs to add an ex- 
ample in each varicty, or in ſo many of them 
ware of daily practice. wm 

3. My firſt inſtance ſhall be in fuch queſtions, 
in which the addition of whole numbers is re- 
quired in order to the better ſtating and reſol- 
ring of them by this Rule. . 

A Merchant buyes 120 Tun of Wine for 2400). 
and the fraight thereof from Spain to London colt 
him x 2col+ for loading and unloading 30l. tot cu- 
tom 50l. and for expences in the voyage 64). and 
he deſigns to get Sool. by the bargain. The 
queſtion is at what rate this wine mult be fold 
per Tun. 

In ſuch examples, the price of the fraight with 

all 
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all the expences and gain muſt by additi- 
on be brought into one ſum, which in this par- 
ticular is 4544 3 then I ay if 120 Tun coſt 454, 
pound, what ſhall 1 Tun coſt, and the anſwer is 
37 rx Or H or t ori of a pound. 

Sometimes a queſtion —_— tothe Rule of 
three is prepared for ſolution by ſubtraction, as 
in this following. It 24 Gallons of water doin 
one hours time run from one pipe into 4a 
Ciſtern contcining 250 Gallons, and run out 16 
Gallons by another in the ſame time, in how ma- 
ny hours will that Ciſtern be filled. 

Here one of the terms propounded, muſt be 
explained by ſubtraction, for it is plain that the 
enquiry is, by how much the Ciſtern doth fill 
more than it empties if therefore you ſubtract 16 
Gallons from 24 the remainer is 8 Gallons, which 
the Ciſtern rccieves in an hours time 3 hence the 
queſtion muſt be thus ſtated. | 

It a Ciſftern recieve 8 Gallons in one hours 
time, in how many hours will it receive 250 Gal- 
lons: facit, 32 + "pb | 

5. Sometimes a queſtion belonging to this rule 
multi be prepared by addition and ſubtraction 
both, as in this following. A Merchant buyes 4 

bags of Pepper. 


The 
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ſhe 


lib. 
The firſt marked Ag containing Y85 tare 5 
The ſecond marked B vs 
The third containing tare Fi2 
The fourth D 7s os 
335 oa 


And he is to pay 35 ſhilliags gc- Cent · neat. The 
queſtion is how much the 4 bags colt. | 

In the Trade of Merchandize, there arc certaia 
allowances and abatements uſed, whicharc known 
by the names of Tare and Tree, by Tare they un- 
derſtand the weight of the chat, bag, but, Cv. 
And by Tret the overweight which is allowed 
the buyer, in this queſtion we have to do with the 
former only; where firſt you muſt get the grols 
weight of all the parcels by addition and they are 
$35 lib. and allo the fam of the allowances for 
the Tare which is 28 lib. then deducting the 28 
lib. Tare from 335 groſs weight, the remainerss 
307 lib. neat 3 hence the quetion mutt be ſtated 

us. 

It 106 pound coſt 3 5 ſhillings what hall 307 
lib. coſt: facit 107 fl. 

6. Sometimes a queſtion belonging to this Rule 
multi be prepared for ſolution by Multiplicatiou, 
as in this following. How many Spaniſh Piſto- 
lets at 14 ſhillings ſterling the piece, ought to be 
received for 128 Eſcus dor, at 7 (hillings fterling 
the piece. Here the 1 28 Fſcus d'or mult be te- 
duced into Engliſh by multiplying them by 5 
ſhillings, the value of one Ec d'or, whole 8 
' u 
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duct is $96 ſhillings, and then the queſtion mult be 
thus ſtated. / 

If 14 ſhillings be worth 1 Piſtolet, how ma · 
ny Piſtolets arc 896 worth. Facit 64 Piſtolets. 

7. Sometimes a queſtion belonging to this rule 
mutt be prepared tor ſolution by multiplication 
and addition, ſometimes by multiplication and 
ſubtraction 3 as in theſe examples tollowing, the 
firſt of which requireth multiplication and addi- 
tion. 

A Butcher ſends his man with 216 pound ſier- 
ling to buy Cattel, Oxcn at 11 pound apicce,Cows 
at 2 pound a piece, Colts at one pound 5 ſhil- 
lings, Hogs at 1 pound 15 ſhillings a peice, and 
of each a like number, the queſtion is how ma- 
ny of each he might buy for that mony. To 
reſolve this queſtion I muſt firſt reduce the 
fterling into ſhillings by multiplication, and 216 

nd being multiplied by 20 the product is 4320 
illings , and the ſeveral prizes of the Cattel 
muſt be reduced into fhillings alſo, and thus 11 
pounds foran Or is 220 ſhillings, the price ofa 
Cow is 40 ſhillings, the price ot a Colt 25 ſhil- 
lings, and the price of a Hog is 35 ſhillings, the 
ſum of theſe ſeveral prizes is 320 thillings, this 
done the queſtion may be thus itated. 

If320 ſhillings buy x of cach fort, how many 
ſhall 4160 buy, tacit 13. 

2- Example, In the which the queſtion is to 
be 22 by multiplication and ſubtraction. 

128 Gallons of water run into a Cittern in an 
hours time from one Cock, and 174 Gallons of 
water run into another Ciſtern, in an hours time 
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alſo, but not begin to run till 4 Hours aſter the 
hix(t, in what time will the quantity of water run 
out of both be equal ? To teſolve this queſtion, one 
of the terms given mult be preparcd by Multipli= 
cation, and another by Subtraction; hrit there 
muſt be computed how much water was run 
of the tirſt Cock before the ſecond began, and that 
is 4 times 128 Gallous that is 512 : ſccandyit 
mutt be conlidered, how many Gallogs more doth 
run out of the laſt Cock than doth out ofthe firit 
in an hours time, which by ſubtracting 128 from 
174 Ifind tobe 46, and hence this queſtion is to 
be thus (tated. | 
It I gain 46 Gallons in one hour, in how ma- 
ny hours (hall T gain 51 2 Gallons. - . . Facit 11 K 
8. Sometimes a queſtion belonging to this rule, 
maſt be prepared tor ſolution, by Atuthutetigal or 
Geometrical proportion, as in thete queitiong fol- 
lowing, 


A man going a journey ſpends ane (billing the 
fait day, 3 the ſecond, 5 the third, 7 theo. 


all encreaſing his cxpences by this proportou till 
de hath ſpent 1500 ſhillings, I denund in hm 


many days that ſum is ſpent. 


+ - * 310 S 
To reſolve this queſtion the ſum of ſuch an A- 
rithmetical progreflion for ſome certaimtime muſ 
be firſt computedzas ſuppoſe tor thirty days, which 
will be found to be 900 ſhillings; and hence it may 
If oo ſhillingslaſt me 30 days, how long (ha!t 
1500 ſhillings laſt me. Facit 50. 


Another queſtion may be this, It a picce of 


Cloth contcining 40 yards did coſt me 30 pounds, 
| þ 20 


Tt4 Rule of Three. 
at what rate muſt that Cloth be ſold to gain 12 
pound in the hundred? 

Before this queſtion can be reſolved, I muſt 
find the price ot one Yard, by a proportion Ge- 
ometrical by way of preparation thus, It 4© Yards 
coſt 50 pound, what ſhall one Yard colt, tacit 15 
Then I (ay. 

Tf 100 pounds be increaſed to 112, to what 
ſhall I be increaſed ? Antwer 15. 


—— 


CHAP. XXII. 


The Rule of Thꝛee in fractions. 
1. F as I have alteady ſhewed, are ol 


3. ſosts, viz. ſuch as are many times ex- 
preſſed like integers, ſuch as are cxprefſ- 
ed hy their numerators and denominators, and 
ſach-as&ave a unte with Cyphers anucxed for 
their denominator, and now known by the name 
bf Decimat tractions: in cach of theſe I will a- 
emplity this Rule by ſome tew examples y and 
firſt in ſuch tra ctions as arc cxpreſſed like Inte- 
gers... 

2. Your queſtion being ſtated bring your num- 
bers propounded into the traſt name mentioned, 
or as low as you deſire the queition to be anſut- 
red in, then m_—_ the ſecond and third and 
divide the product by the fit, it your queſtion 
—_ the Rule of Three direct; or mul. 
tiply the firſt and ſecond and divide by the * 
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if it belong to the Rule of Three inverſe, the 
quotient being reduced ſhall be the anſwer re- 
quired. | 


Example. 


It 7 lib. 8 ounces of Currants, coſt as. yd. what 
ſhall 100 Iz lib. coſt. In this queſtion the firſt 
and third terms muſt be reduced into ounces, and 
the ſecond term into pence, and then the queſti- 
on will (tand thus. 

It 1x2 ounces Coſt 31 pence, what ſhall 1267 
ounces colt. Facit 359d. 1 55? farthingsz that is 
x1. 95.1 1d. 14. $ of a tarthing. 


A ſecond example may be this ; A man doth 
borrow of his friend 246 lib. 7 ſhillings and 6 
pence for 27 weeks, for how long titne maſt ha 
lend his friend 329 lib. 13 ſhillings 4d. to tequite 
bis kindneſs. Here it is plain that the fourth 
term required, muſt be leſs than the ſecond eerrri 
given, and therefore the greater extteami muſt he 
the Diviſor, and the numbers bring reduced and 
placed as hath been directed they will ſtand thus 
$9130 —1875—— 79 120- in which the grta- 
tex extream being in the third place doth plain- 
ly ſhe w that this queſtion doth belong to the Rule 
of Three inverſe, and therefore as 


12 und 


116 Rule ol Thuee in fractions. 


lib. 4321 
$9130 — 189 days: 79120 lib. 128 
7912 


3 Example in Sexagenary numbers, It 48 firſts, 
28 ſcconds,give 60 minutes, what (hall 25 minutes, 
1aſeconds give. According to the former Rules gi» 
ven in Multiplication 25 fitſts, 12 (cconds being 
multiplicd by 60 minutes, the product is 25 de- 
grees, 12 firſts, oo ſeconds, which bring divided 
by 48 tirfts, 28 ſceonds the quoticut will be 31 
farſts, od ſeconds. 

4. Example, in vulgar fractions. It ; of a 
Yard of Velvet be fold tor; ot a pound ſterling, 
what ſhall Z of a Yard coſt ? 

It teſpect be had to the Rules of the Multi- 
plication and Diviſion of trations alrcady deli- 
vered in the 14th Chapter, the working of this 
Rule in fractions will be the ſame as in whole 
numbers; thus f and {| being multiplicd toge- 
ther the product will be 45 which being divided 
by y i the quotient is If or 1 lib. F. or 5,3 and ſo 
the an{wer1s x pound and ove ſhilling. 

Otherwile thus, Multiply the Dcuominator of 
the firlt number by the numerators of the ſe- 
cond and third continually, ſo hall the latt pro- 


duct be a new namerator 3 theu multiply the nu» , 


merator of the firſt uumber by the denotminators 
of the ſecond and third numbers continually, fo 
ſhall the laſt produ& be a new denominator, 
and this fraction ſhall be the quotient defired. 
Thus the denominator 3 being multiplied 90 
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by 4 and then by 7 the laſi product is 84 and 
the numerator 2 being multiplied tirit by 5 and 
then by $ the laſt product will be 80 for a new 
denominator, and to the new fraction will be!: 
s bctorc. 


5 Example, If 4; ofa Yard of Cloth in length, 
being 1 Yard and halt broad, will make a Cloak, 
how much Pluſh that is ; of a Yard in breadth 
will ferve to line that Cloak, Here the fourth 
term required muſt be greater than the ſecond 
term given, and therefore the lefſer extream muſt 
be the Diviſor, and the leſs extream being in 
the third place, plainly ſheweth, that this que- 
ſtion doth belong to the Rule of Three inverſe, 
and the numbers muſt ſt ind as here you ſee. 


breadth length breadth 
Is 43 : 
os | 7 4 


And + being the Diviſor, 4 being multiplied 
ſuſt by 17 and then by 3 the lait product is 204, 
ind 3 þcing multiplied by 4 and by 2, the laſi 
produtt is 24, and fo the new traction or quo- 
— ſought is $3, which being reduced, is 84 


6. Example, in Decimal fractions. It 7 oun- 
1 3 ces 
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4. Of a certain number of ſhillings and 
pence. 

5. Ofa ccrtain number of pounds, ſhillings and 
pence with the parts of a penny. 


3. No for the reſolution of ſuch queſtions 
which may or do fall under any ot theſe caſes ; 
it is neceſlary that the Aliquot parts ofa pound 
and ſhilling be firft known, that is, how oſten the 
ſhillings. ot pence, which are the given pgs 
one Intgger are conteined in a pound or ſhilling, 
without leaving any remainer 3 thus 4 ſhillings 
is an aliquot part of a pound or 20 ſhilli 
becauſe 4 may be taken 5 times in 20,- 
out cither exceſs or defect, and 3 is 
part of a ſhilling or x 2 pence, for 4 ti 
make 125 but 7 is not the aliquot part 
two times 7 is leſs than 203 and 3 
more. In like manner 5 is not the al 
of 12, ſor 2 times 5 is but 10, and 
is 15, the one wants of 12, and the 
cceds it, but yet any number of ſhilli 
20 may be reduced to the aliquot parts 
pound, and any number of pence under 12 
be reduced to the aliquot parts ofa ſhilling, 

Thus 7 ſhillings is one fit more, 3 twenties of 
a pound: and 5 pence, is one third more, one 
twelveth ofa ſhilhng, or one fourth, more one 
ſixth. Such aliquot parts of a pound or ſhilling 
as are moſt uſctul in the reſolution of queſtions 
of this nature, ate here exprefled in two Tables: 
with which I have joyncd a third, ſhewing the 
product of 12 by any number not exceeding : 

ic 
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ſelf, which in many queſtions will be found as 
uſeful as either of the other. 


Aliquot parts 7 parts 1 product of 


a pound, a Shilling. [42 by any num» 
ber lefs. 
=. | 

11 2 24 
10 1 36 
9 | 41 43 
8 5 60 
7 | 6 72 
. 7 F% 12. 3g 
$ 8 96 
4 9 | x08 
3 10 120 
2 11 | 132 
1* 12 144 

x 


premiſed, I will now ſhe how 
coming under the aforeſaid five ca» 
reſolved. 


1. Caſe, whert the price of an Integer is ſhillvoge 


only. . 


4+ Where the price of I, or an Integer is twh 
ſhillings, the price of as many Integers as you 
will may be diſcovered by bare inſpection, for 
two ſhillings being the tenth of a pound, the 
double of the firſt figure (towards the right hand) 
1 
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ces 3 penny welghy and 12 grains be worth 211, 


118. 6d. what is the value of x; ounce? 

The Decimal of 3 penny weight is 0-15 
And the Decimal of 12 ounces is 0.025 
And the ſum of theſe 2 Decimals is ©.515 
Wherefore the firſt number in the Rule 

of Three is 7.175 
Again the Decimal of 108. 6d. is 0525 
Wherefore the ſecond nvinber is 21-515 
And the third number is 1.5 


Now to reſolve this queſtion, the 3 given 
numbers will ſtand thus. 7.175 — 21.525 — 


1.8. 

Lach, multiplying the ſecond by the third, the 
product is 32 2875 which being divided by 7175 
the quotient is 445 that is 4 pounds and ten ſhil- 
lings. which is the price af an ounce and halt oi 
that Gold. 


CHAP, 
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CHAP. XXIII. 


Ok the Rules of Practice, 


1. Hen the Rule of Three direct hath 1, or 

an Integer for the firſt term. it is common» 
ly called a Rule of practice, not only tor the ſpeedy, 
but the practical reſolution ot ſuch queitions: for 
whereas other queſtions belonging to this Rule, 
do for the moſt part require Multiplication and 
Diviſion, theſe in the ordinary way are rcſolved 
by Multiplication; and whereas Multiplication 
is generally much eaficr than Divihon , theſe 
queſtions are in an accuſtomary or practical way, 
for the moſt part performed by Diviſion, and 
yet done with more eaſe than they can be by 
Multiplication : nay where Multiplication and 
Diviſion arc both uſed, the reſolution is yet eaſi- 
er, than it is or can be by Multiplication only. 

2. The queſtions to be refolved by theſe ab- 
breviations of the Rule of Three, or practical ope- 
rations, do for the moſt part come under one 
or other of theſe tive caſes. The price of 1 or 
anlnteger doth conſiſt either 


1. Ofa certain number of (billings under twen- 
ty. 
2. Of a certain number of pounds and ſhi 


3 Of a certain number of pence under twelve. 
14 4. Ot 


— 
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4. Of a certain number of ſhillings and 
ence. 
* 5. Ofa certain number of pounds, ſhillings and 
pence with the parts of a penny. 


3. Now for the reſolution of ſuch queſtions 
which may or do fall under any of theſe caſes 
it is neceſlaty that the Aliquot parts ofa pound 
and ſhilling be firft known, that is, how often the 
ſhillings. ot pence, which are the given price of 
one Integer are conteined in a pound or ſhilling, 
without leaving any remainer 3 thus 4 ſhillings 
is an aliquot part of a pound or 20 ſhillings, 
becauſe 4 may be taken 5 times in 20,- with- 
out cither exceſs or defect and 3 is an aliquot 

part of a ſhilling or x 2 pence, for F times 3 doth 
make 125 but 7 is not the aliquot part of 20, for 
two times 7 is leſs than 203 and 3 times 7 is 
more. In like manner 5 is not ie aliquot part 
of 12,for 2 times 5 is but 10, and 3 times 5 
is 15, the one wants of 12, and the other ex- 
ceedsit but yet any number of ſhillings under 
20 may be rcduced to the aliquot parts of a 
nd, and any number of pence under 12 may 
2 to the aliquot parts of a ſhilling, 

Thus 7 ſhillings is one fift more, 3 twenties of 
a pound: and 5 pencc, is one third more, one 
twelveth ofa ſhilling, or one fourth, more one 
ſixth. Such aliquot parts of a pound or ſhilling 
as are moſt uſctul in the reſolution of queſtions 
of this nature, ate here exprefled in two Tables: 
with which I have joyncd a third, ſhewing the 


product of 12 by any number not exceeding — 
le 
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ſelf, which in many queſtions will be found as 
uſeful as either of the other. 


Aliquot parts I parts oſſ The product of 
a pound. a Shilling. 1 by any num» 
1 ber lefs. 


nce 

10 — | ;| 24 
6 10 3 36 
i 

| 7 
- A 7 >% 12+ — 
2 9 
1 3 10 7 120 
1 2. 1 | 132 
Shil. 2 2 7 


Theſe things premiſed, I will now ſhew how 
any queſtion coming under the aſoreſaid five ca» 
ſes may be reſolved. 


A Caſe, where the price of an Integer « ſhillge 
only. " 


4. Where the price of I, or an Integer is twb 
ſhillings, the price of as many Integers as you 
will may be diſcovered by bare inſpection, for 
two ſhillings being the tenth of.a pound, the 
double of the firſt figure (towards the right hand) 

"7 
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is the number of ſhillings required, and the reſi 
of the figures are ſo many pounds. Example, 
$67 yards at 2 —_ the Yard will coſt 56 
pounds 14 ſhillings; for the double of 7 is 14 
which | write down by it (elf as ſhillings, then 
taking the reſt of the figures towards the left 
hand tor pounds, the anſwer is 561. 145, 

5. When the given price of 1 or an Integer 
is an even number of ſhillings greater than two, 
multiply the number of Integers whoſe price is 
required, by half the number of ſhillings given; 
the double of the firſt figure towards the right 
hand in the product being (et down for the ſhil- 
lings apart, all the other figures tawards the left 
hand ſhall be the pounds required. h 

Example, tet the price ot 365 Yards be requi- 
tech at 14 ſhillings per 1 Yard : if you multiply 
365 by 7 (which is the half of x4 the number 
of ſhillings given) the product will be 2562, now 
the double of 2, the firſt figure * 
towards the right hand is 4, the y. . y. 
other figures are 256 pounds aud 1. 14 365 
fo the auſwer is 2561 45. 7 


256.2 
Here note that 4 ſhillings being the 5th part 
of a pound, if that be the price of an Integer, it 
will be all one to multiply by 2 or divide by 5, 
if the double of the firſt — in the product 
towards the right hand be taken for the ſhillings 
according to this rule. 
6. When the given price of 1 or an Integer is 
an odd number of ſhillings, for the odd _ 
| take 
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take the i. of the price propounded, and add it 
to the product of the price given by half the num- 
ber of ſhillings remainer, taking the double of 
the laſt figure of che products tor ſhillings accor- 
ding to the former directions, their ſum ſhall be 
the anſwer required. Example, Jet the price of 


367 Yards be required at 9 ſhillings the Yard. 
The twentieth part of 367 | 


is 18 pound 7 ſinllings, and y. 8. y. 
the product of 367 by 4 1. 9. 367 
lf the number of the 4 


illings remaining) is — — 
1468 that is 146 pound 16 201369—— 18 7 
ſulliogs, which being ad- 1468— 146 16 


ded to 181. 7 ſhillings, the — — 
anſwer is 165 pound, 3 165 03 
ſhillings. 


Note, When 5 ſhillings is the given price of an 
4 Jatcger the ſhorteſt way will be to divide the num- 
ber whole price is required by 4, becauſe 4 is 
the firſt part of a pound; thus if the worth or 
price of 367 Yards at 5 ſhillings the Yard were re- 
quired,the anſwer would be 914 that is 911. 163. 


2+ Caſe, Where the price of an Integer is pounds 


7. When the, price of 1 or an Integer doth 
conſiſt of pounds and ſhillings 3 firſt multiply the 
number of Integers whoſe price is required, by 
the number of pounds in the price given, and 
fubſcribe the product as pounds; then proceed 
with the ſhillings in the price Ra” ac- 


1 


ing 
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124 
cording to the 5 or 6 rules of this Chapter, 
and ſubſcribe the ſum or ſums fo found under 
the number of pounds, the total of theſe ſums 
ſball be the anſwer required. Example, let the 
ice of 1238 hundred weight at 31. 128. per C. 
» required, 1238 being C ls 
multiplicd by 3 the pro» 1. 2. 13. 123$ 
duct is 3714, and the pro- i — 


duct thereof by 6 is 7428 3714 
that is 7421. 168. and the 742-16 
twentieth part of 1238 is 619.18 
619. 188. the which ſeveral — — 
ſums being added together ou 7.14 
their total 50671. 145. is the anſwer ſought. 


3. Caſe, Where the price of an Imeger is a nunr- 
ber of pence under 12. 


$. When the given price of x or an Integet 
is fach a number of pence, as is an Aliquot part 
of a ſhilling ; divide the number of integers, 
whoſe value is required, by ſuch aliquot part ; fo 
will the quotient be the number of ſhillings, 
which anſwers the queſtion, and may be reduced 
into pounds (if need require) by dwiding the 
{ame by 20. 

Example, Let the value of 3947 pounds 
weight, be required at 3 pence the pound, be- 


Rule of Pzactice. | 
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cauſe 3 is the 4 part of 1 2 pence, 
1 divide 3947 by 4 and the lib. d lib, 
quotient is 9863 that is 986 1. 3+ 3947 
ſhillings 9 pence, or the ſhil- 20. 9863 
lings being divided by 20 the 
wer is 491. 63.99. 49-6-9 


9. When the given price of 1 or an Integer 
is compoſed of aliquot parts of a ſhilling, divide 
the number of Integers whoſe price is required, 
by the ſeveral parts of which the given price of 
one Integer is compoſed; the ſeveral quotients 
being added together, ſhall be the value or ſum 
inquired. 

Example, let the price of 1638 Yardsat / pence 
the Yard be inquired 3 for as mach 7 is compo» 
ſed of one third, and one fourth of a ſhilling, if 
| _ 1638, by 4 which is one — of a ſhil- 
jent will be 402 ſhillings, again 
U Kung 138 by 3 which is the — of a 
ſhilling, the quotient will be 546 ſhillings, and 


the lum of theſe two quotients 
9481 is the anſwer to the que- y 
ftion,or 941. 165. 5d. 1. 7. 1638 
3 402 6 
3 345 © 
—. 
945 6 
ot 94 16 6 
4. Caſe, 
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| 4+ Caſe, Where the price of an Integer 1s a numbey 
of ſhillings and pence. : 


10. When the given price of an Integer con- 
fits ot ſhillings and pence, multiply the number 
of integers, whole value is required, by the num- 
ber ot thillings given, and ſet down the product 
as ſhillings ; then divide the ſaid number of In- 
tegers, by the Aliquot parts of a ſhilling of which 
the pence are compoſed, and ſet their quotients 
under the former product; the ſum of the pro- 
duct and quotients ſhall be the anſwer ſought. 

Example, let the value of $36 Yards at 1 7 ſhil- 
lings 9 pence the yard be required, the product of 
836 by 17 1s 14212, that 
is the product by y is 1 5 3 
5852 and the product 1 
10, 8360, then dividing 171836 5352 
$36 by 2 and 4ſeverally 2) 836 8360. 


the quotients are 418, 4) 836 18 

and 209, and the ſum f -,.. + 209, 
all is 14839 that is 944l- 20) 144839, - 
195. 3 7.141. 19% 


vide the numbex of Integers whole value is requi- 
red, by ſuch aliquot part ofa pound, than by the 
former rule. Example, let the price of one inte- 


ger be 6 ſhillings $ pence, which is the third part 
0 
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of a pound, and let the value of 983 Yards at 
that rate be required: the product ot 983 by 6s 
5898, and 983 being di- | 

vided by z twice, becauſe 4 y $ d 

pence is the third ot a ſhil- 16 8 883 
ling, the quotient is 3271 — — 
that is 327 ſhüllungs 8 6,983 3898 
pence, which being ſet 3) 383 327 ©8 
down twice, the ſum ofthe 3) 983 327 8 
product and quotients — 
6553 ſhillings 4 pence, and 200 6553 4 
this being divided by 20. 327 13 4 
the value of 983 Yards | 
will be 3271. 138. 4d. But now if you divide 983 
by 3, the quotient is 3277 that is 327 lib. 13 h- 
lings 4 pence, as before. 9 


5. Caſe, Where the price of an Int qe db conſt 
of pounds, ſhillings and peuce, and whe parts oi a 
2 


— 


Fam. 


12. Where the given prigesf an Inceger doth 


conſiſt of pounds, tbilliogs, and pepces and «he 


price of a certain number of Intcgers leſs than 10 
tequired : multiply the given price ot one in 
teger, by the number of Integets whole value is 
delired, as hath been ſhe wed in the Multplication 
of pounds, ſhillingi and pence ſo ſhall the pro- 
duct be the anſwer required, a 
Example, let the price of 8 hundred weight be gc- 
quired, one hundred being lib. 27 hillingss pener, 
firſt I multiply 9 pence by 8 and they make 72 
pence or 6 ſhillings , therefore I ſet down _ 
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and catry 6 to the next denomination: then 1 
multiply 17 ſhillings by 8 and the product is 1 36, 
to which I add the 61 carried aud then the pro- 
duct is 142 that is 7 pound a thillings, therefore 
I ſer down 2 ſhillings and carry 7 to the pounds: 
then 1 multiply 4 lib. by $ and they make 32, 
and the 7 I carried makes 39, and ſo the whole 
product is 39 lib. 2 fünl- 

lings, © pence, as by the nb. fhil. pence 
work appeareth ; and fo 4—17—9 
much is the value of 8 C. | g 
Weight; as was requi- 39 —2——0 


red. 

13- When the given price of an Integer doch 
— of pounds, ſhillings and pen and the 
price of a certain number of integer more than 
10 is required reduce the pounds into ſhillings 
and add the ſhillings in the given price to them; 
then proceed accor to the tenth rule of this 

Chapter. | 
Example, let the price of vnc hundred weight 
be+5lib. 18 (hilling and 4 pence, and let the price 
of 543 be required ; the pounds and ſtullings be · 
ing reduced to one denomination are 118 thil- 
ling now therotore I multiply 543 by 118, & the 

is 64094zand then becauſe 4 is the third 
part ofa ſhilling /1divide 543 by 3 and the 
tient is 181 (ſhitlings} whych being added to 
64074 the whole number ot ſhillings is 60255, 
which being divided by 20 the quotient is 3212 
— 15 ſhillings, o pence, which is the price tequi- 


C 


=. 3% YT ——__—_—_ 
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I $ 10 4 543 


3) 543 —— 


20) 64255 
Anſwer 3212 lib. 15 ſhil. 


14. When the given price of an integer doth 
tonſiſt of pounds, thillings and pence, with the 
partsof a penny, reduce the pounds into ſhillings 
u in the laſt example; and for the pence an 

of a penny, work by the aliquot parts of a 
illing, contained in the pence, except 1 penny, 
ind the parts annexed in the queſtion, if the parts 
ofa penny be 2 farthings or more; but it it be but 
one fatthing proceed with the whole numbers of 
pence as in the former examples; and for the far- 
thing take one fourth of the number whoſe value 
Kinquired, the quotient divided by 12 will be 
the ſhillings and pence defired ; if 2 farthings be 
annexed to the pence they are with the penny not 
computed the eight part of a ſhilling ; if 3 fat» 
things you muſt for the odd farthing take the ſixth 
= ot the laſt — all theſe quotients ad- 

together ſhall be the price required; 
Example, let the price of one hundred W 
K | 


130 Rule of Pzactice- 
be, 3 lib. 15 ſhillings 73,and let the price of 95 C. 
be re ired, The pounds and ſhillings being re- 
duced unto. one denomination do make 75 ſhil- 
lings: by which if you multiply 95 the product 
will be 5125, and 35 divided by 4 and 3 ſevetal- 
| 


wv v WT Wi 
bk 4 29-3 2 
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the quotients are 43 ſhillings, 9 pence, and 31 
ſhillings, 8 pence, and 95 divided by four for one 
fourth of a penuy, the quotient is 43 pence 3 far- 
things, which being divided by Ia the quotient is 
3 ſhillings and 7 pence 3 tarthings, which ſeve- 
ral quotients being added to the formers product, 
the total is 7204 ſhillings o pence 3 farthings,and 
this again divided by 20 gives the anſwer to the 
queſlion, 360 lib. 4 ſhillings o pence 3 farthings. 


2. Example. 


„ 
„ 


— — — _— 


1371 175 2225 
525 


„ 58—4 
89 


Wy guy 


— 1 


— 24058 6 7 
Anſwer — 1202 18 6 7 


15. When the given price of an Integer is gi- 
ven, and the price of many Integers of the ſame 
name, together with one tourth, one half, or 3 
fourths of an Integer is required, the value of 
thoſe Integers may be firſt fouud by ſome ot the 
precedent rules, and then tor the "halt of an In» 
teger take the half of the given price, for one 
fourth of an Integer take one fourth of the given 
price, and for 3 tourths of an Integer, take the 
ſum of one halt and oac fourth ofthe giveu price. 
Example, let it be required to know what 127 
hundred weight, 3 quarters, 24 pound will eolt _ 

K 2 
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41. 175. 7d. 4 per Cent. The anſwer by the fol- 
bei ener 625 lib. 5 ſhillings 4 
pence 2 farthings,and ſomewhat more. 


Ag try. we A.” & Wi 
J 
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97 x 127 889 
1143 
12319 4 
3) 127 42 4 
4) 127 31 9 
8) 127 15 10 


—— — — — — 
; 12411. 2\morex of; 
, 48-10; and 2 of 
5 24-50 and of 7 
14 lib. 12.23 
lib. 6-103 of; 
lib. 2 7. 
— L — lib. s. d. 


20) 12505 44 (625 5 4x 


0 | 
Where you may obſerve the price of 127 Ctobe 
found after the manner of former cxamples, and 
the 3 quarters is the ſum of one half and one 
fourth of the given price ; then for the 24 lib. I 
cake firft the half 1 quarter of C. for 14 thereof 3 
and the half of that tor 7 pound more thereof,and 
for the 3 pound remaining I take þ of the price of 

7 


4 
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7 pound, thus: the price of 7 lib. is 6 illings and 
a penny and ſomething more; or 73 pence, which 
being multiphed by 3, the product is 219, which 
being divided by 7, the quotient is 31 5 that is 2 
ſhillings 7 pence and; of a penny. And hence it 
is apparent, that in reſolving of queſtions alter 
this practical way, ſome error will be committed, 
yet the loſs for the moit part will be lets than a tar- 
thing, which is not conſiderable. 

16. When the price of one pound weight is 
known, and the price of one hundred is required 
(chat is 112) there 1s a rule differing from all the 
former, and ſomewhat more expeditious by 
which the value thereof may be diſcovered, and 
it is this: Twice ſo many ſhillings as there are far- 
things and once ſo many Groats in the pric: of one 
pound is the value of xC. weight. Example, let 
the price of one pound be z pence or 12 farthings, 


Twice 12 ſhillings is 245 
Once 12 groats1s 4* * 
lib. 
The Total is I 8 0 


The proot is plain. 1 lib. 12 tar. 112 1344 
in which there are 336 pence, that is 28 ſhil- 
lings. 

17. By all the preceding rules, the price of 
one Integer being given, I have ſhewed how the 
price or value of any certain number of Iutegers 
may be found at that rate; but for as much as the 
converſe of this is no leſs neceſſaty to be kuown, 1 
will now ſhew how from the known price of ma- 
vy Integers, to find the price or value of one. 

K 3 I; 
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If 123 Ells coſt 61 lib. 17 ſhillings, 6 pence, 
what 15 the price of x Ell : Reduce the pounds and 
thillings into ſhillings & divide by 123, the quoti- 
ent ſhall be the anſwer to the queftionzthus 6 1 lib. 
17 ſhillings being reduced do make 1237 ſhillings, 
which being divided by 1 23 the quotient is 10 ſhil- 
lings, and 7 remains, which being reduced into 
pence is 84, which with the 6 pence in the queſti- 
on do make go juſt, which being leſs than the 
diviſor I reduce into farthings and they make 360, 
which being divided by 123 the quotient is 2 far- 
things 9268 parts of a farthing, as by the work 
appeareth. 


lib. 
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1220 
17 


—— 
1237 
123 

07 
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But if the firſt term be 100, the queſtion will be 


anſwered by Reduction only, as it 100 Ells coſt 
74, 13+-9d-what is the price of 1 Ell? 


lib. 8. d. 8 „ is 


100 74 . 
20 


1480 
13 
140 73 
| Iz 
186 
939 


11925 
4 


— 


100 8 


18. In the Rule of Three direct or inverſe, when 
the Diviſor with either of the other two given 
numbers may be ſeverally divided, by ſome com- 
mon meaſure, without leaving any remainer, the 
quotients may be taken for new terms, and pro- 
ceeding in like manner as often as is poſſible, the 
operation will be much contracte4, 

Example, It 25 Yards, coſt 75 pound, what 
ſhall 85 Yards colt? : 


z 
» 4 #2, 
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Another Example, if 27 men will finiſh a 
work in 25 days, in how many days will 15 men 
finiſh the fame work? Anl wer in 45 days, 


men days 
27 25 15 
1 5 


Mt 1 (45 


In the firſt rank you may obſerve,that the Divi- 
for 15 (for the rule is inverſe) and the firſt term 
27 being ſeverally divided by their common mea- 
ſure 3, the three new terms (in the ſecond rank) 
will be 9. 25. 5. Again in the ſecond rank, the 
Diviſor 5 and the ſecond term 25 being divided 
by their common meaſure 5, the three new terms 
in the third rank, will be 9. 5. 1. Lallly working 
with theſe as the Rule of Three in requires, 
the anſwer to the queſtion will be 45. 

19. In the Rule of Three direct or inverſe, 
when the Diviſor and cither of the other two 
terms are fractions, having a common denomi- 
nator, the ſaid denominators may be rejected, 
and their numerators retained as new terms: Ex- 
ample, if 4 of an Ell coſt 65 pence, what ſhall 7 
colt, the anſwer will be found 91 pence, and the 
work will ſtand as here you ſee, 8 


5 
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8 
239 
7 at 


20. In the rule of three ditect or inverſe, when 
one of the given terms is a fraction, if it be not the 
Diviſor, the Diviſor may be turned into a fracti- 
on having the ſame denominator z or if the Di- 
viſor only be a traction, one of the other terms 
may be turned into a fraction having the ſame de- 
nominatorz and in cither cafe the common de- 
nominators may be cancelled. 

An Example ot the firſt caſe may be this; if - 
12 Yards in length will make a Cloak, the ſtuff or 
Cloth being! ot 2 Yard broad; how much Stuff 
of one Yard broad will make a Cloak of the ſame 
length and compals ? Anſwer,g Yards. 


4 12 
Rule of 3 ; 0 
inverſe. 3 22 
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” or 9 Yards 


An Example of the ſecond caſe. If 7 of a yard 
coſt 16 ſhillings, what ſhall one Yard coſt Anſwer 


Yard : 
Rule of 5 f : 
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CHAP. XXIV. 


Ok the double Golden Rule. 


1. W'N the two laſt Chapters I have ſhewed the 
nature of the ſingle Golden Rule, with the 
ordinary and the practical manner of wor- 

king the ſame ; Icome now to ſpeak of the com- 

pounded Golden Rule. 

2. The compounded Golden Rule or rule of 
Proportion is, hen more than three terms are 
propounded. 

3- Under the compounded Golden Rule, is 
comprehended the double Golden Rule, and di- 
vers Rules of plural Proportion. 

4+ The double Golden Rulc is, when hve terms 
being propounded, a lixt in proportion to them 
is demanded : the greateſt diſhculty whereof is in 
placing of the terms; for which obſerve, as in 
the former Rule of Three, 

1. That the firſt and third numbers mult be 
both of one kings ; 

2. That the two firſt terms inthe queſtion do 
conſiſt of a ſuppolition, and the third of a de- 
mand. 

Example, it 14]. gain 6 pound in 12 months, 

how much will 65 pounds gain in 8 months? 

Here you ſee the ſuppoſition is, If tool. gain 6 
the demand is, how much will 65 pounds gain: 
& theretore theſe terms muſt ſtand thus, 10 6 65 
and the other two terms muſt be {ct un- 12 F d 

cx 
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der the numbers to which they have relation, the 
12months under 100,and the 8 months under 65. 

5. The terms of the queſtion being thus placed, 
a reſolution may be made, either by two ſingle 
Rules of Three, or by one Rule of Three com- 

ded of the tive numbers given. 

6. If you make the reſolution by two ſingle 
Rules of Three, you mult confider, whether t 
terms in both Rules be ina direct proportion or 
not, by obſerving whether the Demand be more 
or leſs, as hath been taught in the ſingle rule of 
Three; in this example they are both direct, and 
the proportions ate, 

1. As the uppermoſt term of the firſt place, is 
to the middle term; ſo is the uppermoſt term of 
the laſt place to a fourth number. 

2. As the lower term of the hrſt place, is to 
that fourth number, ſo is the lower term ot the laſt 
place to the term requured- 

Sce in the example before ſet down ;, uſing the 
lower term of the tirſt place as a common number 
in the firſt proportion ſay, If x 00 pounds gain 6 
pounds in 12 months, how much will 65 pounds 
gain, in the ſame time: which bgng a direct pro- 
portion, the fourth term proceeding from the (aid 
3 given numbers 100. 6. 65 is 3. 90. 

Again, to find the term rcquired, uſing the up- 
permoſt term of the third pe, as a common 
number in this proportion, I ſay, 2. If in 12 months 
65 pounds gain 3. go, how much would 65 pounds 
gain in 8 months, which being allo a direct pro- 
portion, the ſourth proportional procecding from 
the ſaid 3 numbers given i 2. 3. 90. 8. is 2.60. 80 

conclu. e 
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conclude that if 100 pounds gain 6 pounds in 12 
months, 65 pounds will gain 2. 60 pounds in 8 
months, as you may obſerve by the work. 


JOG — 6— 65 . 
12 8 
— — —  _— 
100 —6— 65 12. 3.90—y 
6 8 
3. 90 3120 (260 
24 
720 
72 
000 


7. But to reſolve this queſtion by one Rule of 


Three compounded of the tive numbers given, 


they being placed as hath been already asked. 
you muſt take the product of the two numbers in 
the tirſt place for the firſt term; and the product 
of the two numbers in the leſt place for the third 
term, then working as in the fiogle Rule of Three 
the anſwer will be 2, 60. as before, as by the ope- 
cation doth appear. 
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100 — 6— 65 

12 
1200 — 6— 520 
0 6 


3120 

2400 (2.6 
— — 
7200 
7200 


— —-— 


8. A ſecond queſtion or example may be this, 
If 8 Clerks write 154 ſheets in 6 days, how ma- 
ny Clerks will write 462 ſheets in 12 days? 
* Here the ſuppolition is, it 154 ſheers be writ in 
6 days the demand is, in what time 462 ſheets 
may be writ 3 the terms of the queſtion muſt there» 
forc ſiand thus. 


Sheets Clerks Sheets. 
154 8 462 (24 


ies 


And then to reſolve this queſtion by two ſingle 
Rules of Three, according to the directions oi the 
fifth Rule of this Chapter, I fay : by the Rule of 3 
direct, | 

If 154 ſheets canbe writ by 8 Clerks in 6 days, 
How many Clerks will write 462 ſheets in that 
time, and the fourth term procceding from the 
ſaid 3 numbers given 154. 8. 462 is 24+ : 

2+ 


7 2 
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2. Tay, it 24 Clerks write 46 2 ſheets, in 6 
days, how many Clcrks will ite the lame num- 
ber of ſheets in 12 days? Now here more time be- 
ing allowed a leſſet number of. Clerks will ſerve to 
do the work 3 and therefore by the Rule of Three 
iaverſe, the fourth term procecding trom the ſaid 
numbers given 6 24 12457 125 ( I conclude, if 
3 Clerks write 154 ſheets in 6 days, that 7 Clerks 
will write, 4a ſheets in 12 days, a5 by the werk 
appearcth. 12.21 ' 


154 8 462 
6 n | try 12 
154 8. 462 6. 24 12 
5 6 


Ü— — — — O— — — — — 


3696 (24 | 12) 144+. (12 
308 - 


616 
616 | 


9. But to teſolve this queſtion by one rule of 
Three compounded of the tive numbers given, 
they being placed as before, one of the lingle 
Rules being inverſe, you muſt multiply the lower 
numbers in the firſt and laſt cerms, by the upper 
numbers croſs wile, that is the upper number of 
the firſt term, by the lower number ot the latt,and 
the uppermoſt of the laſt terms by the lower — 

the 
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the ficſt, and write each product under the low - 
cr term by which it is produced; and then if the 
inverſe proportion be found in the uppermoſt line 
ufing thoſe products 28 ſingle terms, proceed to 
— — wn by the ſingle Rule of Three 
direct: but in cafe you find the inverſe proportion 
in the lower line, perform the work by the 

Rule of Three inverſe. So in this ei 

terms fianding as before, I multiply x 54 by 12 
and the produ — —— 
tiply 462 by 6, the product 2772 I ſet under 
6, then becauſe the inverſe proportion is in the 
lower line, I proceed to find the fourth term te- 
quired, by the Rule of Three inverſe, and find the 
tourth proportion all, from the 3 given numbers 
2772.8. 1848 to be 15 as by the following work 


appcars. 
254 8 | 462 
6 12 
— —__F_—_—C 
2772 308 
8 154 
22176 1848 (12 
1848 
3696 
3696 


But the terms of this queſtion bt ing fo ordered 
as that the uppermolt numbers in the firſt and laſt 


places be ſet in the place of the lower, aud the 
lower 
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lower in the place of the firſt, the inverſe propor” 
tion will be found in the line, and then 
working by 2 ſingle rules of three, the fourth pro- 
cceding by an inverted proportion from the ſaid 
three numbers given 6. $. 12 will be 4. 

And the fourth term proceeding from the 3 gi+ 
ven numbers 154. -4- 462 in a direct proportion, 
will be 12, aaby the work appearcth, 


"NET, BB _ 


Again the geſolution of this queſtion by one rule 
of chrer - of he numbers thus 
placed will be by a direct proportion, becaulc the 
myerted- proportion is in the firk line, as by the 
work appeareth. ned} 
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CHAP, XXV. 


Of the Rule of Fellowſhip. 


1. He Rules of plural proportion are 
thoſe, by which we reſolve queſtions, 
that arc diſcoverable by more Golden 

Rules than one, and yet cannot be- 

the double Golden Rule mentioned in the laſ 

Chapter. | 

2. Of theſe Rules there are divers kinds and 

varieties according to the nature of the queſtion 

propounded : for here the terms given are ſome- 
times four, ſometimes five, ſometimes more, aud 

the terms required ſometimes more than one. * 

3 
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3. The particular Rules of | proportion 
which I ſhall here treat of are theſe, the Rule of 
Fellowſhip , the Rule of Company, the Rule of 
Barter and Exchange, and the Rule of Alligation. 

4. The Rule of Fellowſhip is that by which in 
accounts amongſt diverſe men their ſeveral ſtocks 
together with the whole gain or loſs being pro 
pounded) the gain or loſs of each particular man 
may be diſcovered. 

5. This Rule is either ſingle or double. 

6. The ſingle Rule of Fellowſhip is, when the 
ſtocks propounded do all continue in the adven- 
ture, for equal titnes, that is, the one as long as 
the other. 

7. In the fingle Rule of Fellowſhip, the total 
of all the flocks muſt be the firſt number inthe 
Rule of Three, the whole gain or loſs the ſecond 3 
and each particular mans ſtock the third; and 
therefore the ion is this. 

& the whole ſtock is to the whole gain or loſs, 
fo is every particular mans flock to his particular 
gain or lofs; and by this proportion yon muſt work 
as often as there are particular ſtocks in the que - 
on. 

Example, Three Farmers hired a Shepherd to 


keep their ſheep, for 8 pound 15 ſhillings per Au- 
v 


A committed to his eare 3 57 ſheep, B 465 and 
C 543, IT demand how each man muſt pay 
of the $ lib. 158. 

Here 357, 465 and 543 are the feveral flocks 

, whoſe total 1365 is the feſt term: 
$ hb. x55. the m—_— wages is the ſecond, 


2 and 
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and 357 the firſt mans ſtock, is the third term, 
in the firſt proprtion, and therefore I ſay as 1365 
to 8 lib. 15 ſhillings, or to 1755s 3 ſois 357 to 


357 | 35] ——45-77 
465 $—1365——175—<465—59.61 
543 543 — 69.62 


——— — 


17500 


2. Example, Four Merchants adventured to 
Sea a ſlock of 4858 pounds: A put inz315 pounds 
B put in 9461. C put in 834 l. D put in 763]. but 
the Mariners meeting with a ſtorm at Sca, were 
conſtrained to caſt overboard as much goods as did 


amount to 8790. The Queſtion is, what each man's 
loſs is? The which is thus reſolved, 


A. 2315 2315---418.$72 
CANS ty on 
D. 7639 763=-138.066 

"878.99 


8. The double Rule of Fellowſhip is, when eve- 
ry mans ſtock hath a rclationto a particular;that 
is when every particular ſtock is multiphed by the 
time,for which it doth continue in Felluwſbip,aud 
hath no other difference from the ſingle Rule of 
Fellowſhip but only this, that the firit number is 
the ſum ot theſe ſevetal products, and cach par- 
ticular product is the third, the whole gain or loſs 

1 
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is the ſecond in both Rules, and therefore the pro- 
portionto be obſerved in the ſolution of ſuch que- 
ftions as fall under this Rule is 

As the ſum of the products found by multiply» 
ing each ſtock by its own time, is to the whole 
gain or loſs : fo is each particular product, to its 
particular gain or loſs. 

1 Example, AB and C hold a picce of ground 
in common, for which they are to pay 36l. 10s. 
6d, Into this paſture A put in 23 Oxen 27 days, 
B put in 21 Oxyn 35 days, and C put in 16 Oxcn 
23 days, the queſtion is what each man is to pay 
ot the ſaid rent of 36 lib. 108. 6 pence. Firſt mul- 
tiply each ſtock by its own time, and the ſeveral 
products will be as followeth. 


Products Total lib. s. d 
A.'23x 27 = 521 
B. 21 X 35 = $20 130936 10. 6 
C. 16x 23 = 365 


And hence the particular proportions are | 


1309 — 36.525 521— 1453745 
1309 — 36-525 420 — 1171925 
1309 — 36-525 368 —— 10.26829 
36-52499 
2. Example may be this , Three Merchants 
company for 18 months; A put in 500l. and at 5 
months end took out 200!- and at 10 months end 
put in zool. and at 1 F months, cook out 130 pound. 
"bs. i B 
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B put in col. and at 3 months put in more 2701. 
and at 7 months took out 1401. and at 12 months 
put in more 100l.and at 15 months took out gg]. 
C put in goal. and at 6 months took out 200l. and 
at x 1 months put in 5ool. and at Iz months took 
out 600 pounds, and they gained 200l : I de- 
mand what each mans part of the gains comes to. 

In Queſtions of this nature, two things arc 
piincipall to be obſctved. 

1. The whole time for Partnerſhip. 

2. The reſpective time belonging to each mans 
ſtock. So he re it is evident that the whole time is1 $ 
months, and the particular ſtocks and times be- 
longing to each Merchant are as followeth. 


_ 5 2500 
zeo lib. 5 500 
00 lib. e — $280 
470 lib. 4 1880 
& 400 lib. 3 1200% 
670 lib. 6 402 
B zo lib. 3» Months. 1590S 10293 
630lib. 3 1596 
531 lib. 3 1593 
ods | C 5400 
700 lib. 5 „ ) 3$0c F, 
C 1200 lib. 2 Monthe, © — ** 
600 lib. 5 ( 3000 


A. 


36 
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A. $280 8280—— 50.376 
B. 10293 > 323) Jun 2004 10293—— 62.623 
C. 14300 14300— 87.001 


290.009 


9. The Rule of Fellowſhip is proved- by ad- 
ding the terms required, whoſe ſum ought to be e- 
qual to the ſecond term in the Quc ſtion, or elſe 
the whole work is erroneous. 

3 Example, There is 20 ſhillings to be divided 
amongſt 4 men, of which A. is to have x, R. , C.; 
and D. . The queſtion is what cvery mans ſhare 


is. 

To anſwer this queſtion, and thoſe of the like 
nature, theſe ſractions j ; x and y muſt be reduced 
to fractions of one and the fame denomination, as 
hath been (hewed in the gth rule of the 12th Chap- 
ter 3 ſo will j be equal to 533.5 will be equal cog; 
will be equal to . and g; will be equal to :. Now 
then neglecting the denominators the ſum ot the 


rumerators Will be, and then the queſtion 
may be reſolved as here you ſce. 
120 84. 72. 
90 63 54% , 
342? 72 240 50. 180. 347. 
60 42. 36. 


nich being added make 240 pence. 


L 4 CHa. 
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CHAP. xx. 


| 1 
Of the Rule fox the exchange of Copns, 
weights and Mealureg. 


1. Tx rate and proportion between Coyns 
Weights and Meaſures of different 
kinds being known, either from ſome 
ood Author , or rather by experience, it will 
eaſie for ſuch as underſtand the Rule of Three, 
to convert one Species into another, when the 
queſtion concerns no more than two or three ſorts: 
but when the compariſon is made between more 
than three, one ſingle Rule of three without ſome 
other help will not reſolve the queſtion. 

2. Now becauſe there is nothing more uſual 
with Merchants and Tradeſmen,than to exchange 
the Coyn of one Conntry for the Coyn of the like 
value in another, and in like manner to Barter 
for commodities of diflcrent weights and mea- 
ſures, I will here ſhew how ſuch exchange or 
Barter is to be computed, and then eſpecially when 
more is required to rcfolve the queſtion, than one 
ſingle Rulc of Three only. 

3- The queſtions of this kind being all rcſolva- 
ble cither by one ſingle Rule of Three or by the 
Rule of Three often tepcated there necds no o- 
ther directions, than what hath been already gi- 
ven in the Rule of Three, to wit, that care be had 
to make the firſt and third numbers of one kind, 
hat is, ifthc fiſt be ſierliug mony, the third mult 

be 


—— 


| 
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be ſo too if the firſt be Flemiſh, the third muſt he 
Flemiſh. Example, How much Flcmiſh mony 
muſt be received for 340 lib. Sterling, every 20 
— ſterling being valued at 34 ſhillings 7 
pence Flemiſh ; here the proportion is. 


8. Flemiſh ſicr. Flemiſh 
As 20 345.7d. 4340 lib. 


Or reducing the 345. 74.Flemiſh into a decimal. 


58. Flemiſh ſter. Flemiſh 
I 1-729166 349 $87.916440 


That is 587 lib. 18 ſhillings 4 pence, that is 45 lid. 
125. ſterling, 


Spaniſh Piſtolet, ſter. Spaniſh Piſtolet 
2. As 73 I 2 6217 


But if the terms be placed according to the fol- 
lowing directions, this and all other queſtions ot 
the like nature may be reſolved by one ſingle Rule 
of Three. 


1 Spaniſh Piſtolet = 7 ſhillings ſterling. 
37 ſhillings ſterling == x Crown Genoa. 
20 Crowns Genoa == Fpꝛaniſh Piſtolets. 


Which order of placing the ſaid given numbers 
being obſerved, 

2. Example, If x Spaniſh Piſtolet be equal in 
valuc to 14} (hillings tterlivgs and 7} ſhillings ficr- 


ling 
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ling equal to z Crown Genoa z how many Spa- 
niſh Pifllolets arc equal to 1 20 Crowns Genoa? For 
che more eaſy teſoſution ot this queſtion and all o- 
thers ofthe like nature take theſe direQions; ſet 
down the numbers which make the ſuppoſition in 
2 Column one undcr another,; and the numbers 
which anfwer the ſuppoſition right againſt them 
in another Column one under another alſo, then 
conlider whether it be required to ind, how ma- 
ny pieces oi the firſt Coin, are equal iu value toa 
given number of pieces of the laſt Coin. Or whe- 
ther it be required to find, how many pieces 
of the lalt Coin ate equal in value to a given num- 
ber of picces of the firſt. | 

In the firſt caſe place the number that makes the 
Queſtion under the friſt Column, under the ſeve- 
ral ſuppoſttions, and in the laſt caſe place the ſaid 
number that makes the queſtion, in the ſecond co- 
lama, under the ſeveral numbers that anſwer to 
the ſuppolitions; then proceed to auſwer the que- 
ſuion by the Rule of three in this manner. 

When you are to tind, how many pieces of the 
firſt Com axe equal in value to a given number ot 
pieces of the lait, as in this queſtion you are, The 
heſt term in the Rule of Three mult (till be one of 
the numbers in the ſecond Column; and look 
how many ſeveral numbers there are there, fo oſ- 
ten muſt the Rule of Three be repeated, which in 
the preſent queſtion are two: the (cond and third 
terms in the tirft Rule muſt be the tirſt and ſecond 
numbers in the tirſt Column, and the fourth term 
m proportion to theſe three numbers given muſt 


be the anc of the middle terms in the ( cond — 
ar. 


„ 
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and ſo continually, as oft as the Rule of Three (hall 


be repeated: In this queſtion, the terms of the fuſt 
proportion ſtand thus. 


ſterling Fiſtolet ſterling Piſto'ers 


if I. 1 . *r 
And then Crown Piſtolet 
1 Crown Genoa j} Piſlolets 120 4159 
that is 624} Piſtolets. 


But the terms being placed into two Columns 
according to the former ditectious, this queſtion, 
and all other of the like nature, how many num · 
bers ſoe ver there be in each Column, may be more 
briefly teſolved thus. 

Multipiy all the given terms in the firſt Column 
according to the Rule of continual Multiplication, 
and reſcrve the laſt product for a Dividend: again, 
Multiply continually all the terms in the ſecond 
Column, ſo ſhall the laſt product be a Diviſor, and 
the Quotient ariſing trom this Dividend and Di- 
viſor, ſhall be the anſwer de ſited. 

In this preſent queſtion the numbers in the firſt 
Column are, 1 .. 120. and the product of them is 
” ts which being divided by the product of the 
numbers in the ſecond Column, the Quotient is 62 
Is before. 

But ift 
of the laſt 


ſtion had been, hoe many pieces 
were equal in value to à given 


number of the firſt, that is, how many Crowes 
Genoa were equal to 120 Spanith Piſtolets, the 
laſt number 1 20 Piſtolets, mult have been placed 
in the ſecond Column, as here you ſce. 

1 Column 
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1.Column 2, Column 
1 Spaniſh Piſtolct = ?} fhillings tterling, 


32 flullings — Crown Genoa. 
Crown Gcnoa x1 20 Spaniſh Piſtolets. | 

And then to reſolve this queſtion by two Rules 
of Three in the ordinary way 3 the hiſt in the le- 
cond Column mult be the firſt term, in the firſt 
Rule, and the it ſt and ſecond numbers in the firſt 
Column, muft be the ſecond and third terms as 
betore 3 and the fourth proportional ariſing from 
thofe three numbers given, muſt be one of the tirſt 
terms in the ſecond, to which the ſecond number 
in the ſccond Column muſt be one of the middle 


terms in the laſt proportion. 


Ster. Piſtolct. Ster. Piſtolcr. 
7% I 38 * 
$ 1 ” 


Piſtolet Crown Gcnoa Piſtolet Crown Genoa. 


9 78 120 1160 
A 1 a 23517 F 


Et „ —< rea com - a wade _ 


Note, That when the ſame numbers happen 
to be multiplicators in the Dividend and alto in 
the Diviſor , ſuch multiplicators may be neg- 
ected in both, and much labour in queſtions of 
this nature may be many times ay and then 
the two proportions will be as Here you ſce 
them; and how oft ſocver the Rule ot Three # 
muſt be repeated , you muſt proceed as in [ 
the former directions till you come to the laſt, | 


ard then make the lat teim tourth pro- 
portional 


— — A — 
* I OY 
em 


Coins, Weights and Yeaſures. 156 

portional, to be the firſt term in the laſt Rule of 

| three, and by that dividing the product of the 

| ſecond and third terms, the quoticnt ſhall be the 

| anſwerrequired; as by the operation it doth ap- 
da. * 

Or thus: Multiply 74. 1. 120 the numbers in the 
ſecond Column continually, fo will the product 
be 8767 for a dividend, and the numbers in the 
firſt Column x. *; being almoſt multiplicd toge- 
ther the product is tor a Diviſor aud the quoti- 
ent ariſing thence is **332 or 23 57- 

3. Example: It 27 Ducatons Florence, be e- 
qual in value to 5 lib. 19 ſhillings, 3 pence ſterling 
and 4 lib. 5 ſhil. 4 pence ſterling, equal to 16 
Crowns at Lyons; how many Ducatons Florence 
are equal to 43Crowns at Lyons? The numbers be- 


ing placed according to the tormer directions will 
ſtand thus. 


27 Ducatons= 5 lib. 19 ſhillings, 3 pence tier]. 
40. 55. 4d. ſterling — 16 Crowns Lyons. 
43 Crowns Lyons = Ducatons Florence. 


— — — wo , -—_— Se — 


r 
Py" 


The which queſtion by two Rules of Threeis 
thus reſolved. 


Pence ſter. Ducatons d. ſterling Ducatons 
| 1431 3 1024 19.312075 


Crowns Lyons Ducatons Crityons Dacatons 
16 19.329753 43 519245 


| Or tus: 1431 multiplicd by 16, the product is 
5 22896. 


\ 
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22896 and 27. 1024- 43 being multiplied conti- 
nually the product is 1188864, which being divi- 
ded by the former Product the quotient is 51.9245 
Ducatons as before . 

But if the queſtion had been, how many Crowns 
Lyons are cqual to 27 Ducatons; the ſecond pro- 
portion would have been 19. 32075. 16. 43.35. 
60937:Or the product of 2431. 16. 43 is 984528, 
and the product of 1024- 27 is 27648,by Aich 
dividing the former product the quotient is 35. 


60937- 

4 Example: It; Piſtolet of Sp iin be valued at 
zl. 138. 6d. Toumois, 6]. Tournois at 141 Fle- 
miſh. 281. 145. 7d. Flemiſh at 241. 125. 64. ſier- 

w many Piſtolets ought I to receive for 271. 
68. od. ſterling ? Anſwer 98 $; Piſtolets. For 


Tournois Piſtolet Tournois Piſtolets 


1- $475» I 120% 177 Or 3s 


Flem, Piſtolets Mem, Piſtolets 
> TW — BY 7 N73 thatis 


33 li Piſtolcts. Laſtly 
Flem. Piſtolets Flem. Piſtolets 


1970 491 79 4746 
a 179 . i Or 


75 1: Fittolets. 1 


Or placing the terms according to the former 
directions they will Rand thus. 


% 


1 Piſtolet 


— + ww wwe 


| 
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1. Piſtolet 176d. Tournois. 
1440d. Tourn. = 168d. Flemiſh. 
68956. Flem. = 59 1od.ficrling. 

1736 1d. iter. = Fitiolcts. 


The product of 1764. 168. 5910 being multi- 
plied continuallyis 17514403209. And the num- 
bers 17361-6895-1440 being multiplicd continu» 
ally, the is 1723 73896506; which being 
divided by the former product. the Quotient is 98 
{#14151 or 98 N as before. 

5 Example ſhall be of ſeveral mealures compa - 


| ted with one 2nother. 


| 
| 


| 


1 
| 


| 


krone 17 Ells of Fienns = 21 at Venice 
?*£ 280 Ells of Venice = 208 at Colen. 
Queſlion, 95 Hls of Colen = lern berg. 


The numbers in the firſt Column 4517. 1 $0.55 
being multiplied continually, the product is 130 
$1500-And the numbers 36.7 1.205 in the ſecond 
Column being alſo muliphed coutinually the 
product is 157248, by which dividing the former 
product, the quoticnt $3. 1902 is the nurnber of 
Ells at Norimberg, Qual co 95 Ells at Colen. 


3 45 Ells of Nerimberg 36 at Fienns. 


6. Examplr 
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6. Example. 


15 lib. Averdup. London. = 13 lib. Amferdam- 
60 lib. Amſterdam S 65, at Bruges. 
1225 at Bruges = 145 at Denteich. 
Dentzick = 112 at Londen. 


11825) 1436022 (130.251; Pie 


7. Example, May 2. 1669. A Merchant ſtock · 
ed his Factor with 1000 lib. ſterling and 64 pieces 
of Cloth, Worceſter Whites 38 Ells Engliſh in eve- 
ry piece, and 16 ſhillings ftcrling by the Ell, all 
which the Factor in way of Traffique ditpoſeth 
of in manner following. 


942lib.ſicrling = 2355 Ells of Taffity London. 
1547 Ells Tafftty = 045 Pipes of Wine 

045 Pipes of Wine = 0173 pieces of Dowlace 
0138 pieces ot Dowlace = 55 pieces of Holland 


Pp — 


64 pieces of Cloth = 275 Spanſh Piſtolets. 
198 Spaniſh Piſtolets = 5821 Florins. 
275 Florins =1 14155 lib. Flemiſh, 
114. 158 lib. Flem, = 

- 

November 17. 1669. The Merchant and his Fa- 
= are to come to Ballance. The queition is two- 

Id. 

1. What the Factor hath remaining in his 

hands? 


2. What it is worth in pounds ſterling? 
To 


2 ood 


—— — — 
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To the firſt the Factor is Debt or Fl; 
Imprimis for London Ells of Taffity $09 
hem pieccs of Dowlace 35 
Item pounds Sterling 58 
Item pieces of Holland 55 
Item Spaniſh Piſtolets 77 
lem Florins 5546 
Item pounds Flemiſh 114. 358 


To hnd the value of 808 Ells of Tafity. 
Ells Taffity ficr. Tathty lib. 
2355 942 808 323 2Rftevling 


that is 323 lib. 4 ſhillings. 

Then to hnd the value of the 35 piecs of Dow» 
lace in pounds ſterling. The terms of the queſi. 
ons will ttand thus. 


942 lib. ſterling = 2355 Ells Taffiey 
1547 Ells Taffity 15 Pipes ot Wine 
15 Pipes = 173 pieces of Dowhace 
35 pieces Dowlace = pounds ſterling. 


Here according to the Method preſcribed 3 the 
four numbers in the tirft Column 942-1547! 15. 
35 being multiplicd continually the product is 
765053850, for a dividend, and the numbers in 
the ſecond Column 2555. 15. 173, being alſo mul - 
tiplied continually the product is 6x 13225 for a 
Diviſor, and the quotient arifing from thele two 
products is 25. 1882 lib. ſicrling for the value of 
the 30 picces ot Dowlice. 

But becauſe that one of the numbers in the firſt 

* Co uma 


162 Rules foz exchange of 


Column is the ſame with one of the numbers in 
the ſecond, according to the note at the end of 
the ſecond example, that number may be neglect- 
ed in both, and then the numbers in the firſt Co- 
lumn are 942. 1547+ 35, Which being multiplicd 
continually the product is 51003590 for a Divi- 
dend, and the numbers in the ſecond Column to 
be multiplied are 2355. 173, and their product is 
4c>415 for a Divifor, and the quotient ari 
from theſe two numbers is 125+ 1882 pounds ſter- 
ling as before. 

3. To find the value of the 55 pieces of Hol- 
land. The terms of the qucition will ſtand thus. 


942 lib. fterling = 2355 Ells of Taffity 
1547 Ells of Tathty = 15 Pipes of Wine 
15 Pipes of Wine = 173 pieces of Dowlace 
138 pieces of Dowl.= 55 pieces of Holland 


55 pieces of Holland = pounds ſterling, 


Here the 15 Pipes of Wine, and the $55 pieces 
of Holland may be neglected in both Columns, 
and then the numbers to be multiplied in the tirſt 


Column are 942. 1547. 138, and the product of 


them is 201103872, and the numbers in the ſe- 
cond Column are 2355. 173, and the product 
40741 5 as before, and the quotient ariling from 
theſe numbers is 493 · 6092 pounds ſtetling, which 
is the value of the 55 picces of Holland. 


The 


_— —_— ² — — — —- — 


Coins, eights and Meaſures. 163 


| The Factor then hath in his hands. 
Imprimus ready mony of the 10c9l. 53.0000 
Item 808 Ells of Tathty worth $23 2000 
Diem 35 pieces of Dowlace worth 125.1882 
hem 55 pieces of Holland worth 493-6092 


_———— — 


That is 999 lib. 19 ſhil. and 11 f pence 999.997; 


The account for the 64 pieces of Cloth which 
colt 30.4 pounds ſterling per piece, that is in all 
1945-6 lib. fter. is thus: tirſt then for the worth of 
the 77 Piſtolets. 


Piſtolet er. Pilt. ſter. 
„ we 


Secondly for the worth ofthe 5546 Florins. 
The terins of the queſtion will ſtand thus, 


1945-6 lib. ſterling = 275 Spaniſh Fifigicts 
198 Span. Fiſto. 5821 Florins 
$446 Florins = lub. ſterling. 


Here the numbers in the faſt Column to be mul- 
tiplicd together are 1945. 6. 198. 5546, and the 
product is 21364789248 for the Dividend, and 
the numbers in the ſecond Column to be multipli- 
ed are 275.5821, whole prcduct is 1600775 for 
the Diviſor, and the quotient "ariſing trom theſe 
two products is 133.6 528 which is the value 
of 5546 Florins in pounds tterling. 

M 2 Laſtly 
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Laſtly for the worth of 11 4-158 Flemiſh, the 
terms of the queſtion will ſtand thus. 


1945-6 lib. ſterling — 274 Spaniſh Piſtolets 
198 Spaniſh Piſto. 5821 Flonns 
275 Florins. = 114. 158 lib. Flemiſh 
114.158 lib. Flem — pounds ſterling. 


Where neglecting the 275 Piſtolets in one Co- 
+ - lumnand 275 Florins in the other and 114. 158 
hb. Flemiſh, in both, the numbers in the fitſi Co- 
lumn to be multiplied are 1945.6 and 198, whoſe 
product is 3832288 for the Dividend, and 5821 
in the other Column is the Diviſor, and the quo 
tient atiſing from two numbers is 66.1791 lib. 
terling tor the value of 114. 158 lib. Flem. 


— 


So that for the 64 pieces of Cloth the Factor 


hath in his hands. 
Sterling 
[mprimis 77 Piſtolets worth 544-7630 
[tem 5546 Florins worth 1334-6528 | 
Item 114. 158 lib. Flemiſh, worth 66.1791 
— errn—_— A | 


And the ballance is 1945-5999 


CHAP. XXVII. 


The Rule of Aligation. 


1. \ Lligation is an Art, by which we reſolve 
ſtions that concern the mixing of 
ivers ſumples together. 

2. Alligation is twofold Medial, and Alter- 
nate. 

3. Alligation Medial is, when the ſcvetal quau- 
titics and rates of divers ſimples being, we ind 
out a mean rate for which a mixtare made of thele 
ſumples may be afforded : to effect this, the ſum 
of the quantities being given with the value of all 
the ſimples, the proportion is. 

As the ſum of the quantities 

Is to the value of all the ſimpies, © 

So is any part of the mixture propounded 
To the mean rate that is required: 

Example: Ict 12 Gallons of Canary at 4 (hil. 
the Gallon, 36 Gallgns of Sherry at 3 ſhillings 
the Gallon, and 52 Gallons of White-Wine, af 
2 ſhillings $ pence the Gallon be mixt together; 
and let the price of one Gallon of that mixture be 
required, The ſum of 12, 36 and 52 Gallons 
is 100 Gallons: and the value of 12 Gallons of Ca- 
nary at 4 (hillings or <$ pence by the Gallon is 
576d. the value of 36 Gallons of Sherry at 3 (hil, 
or 36 pence is 1296d. and the valuc of 52 Gallons 
of White- Wine at 2 ſhillings 8 pence the Gallon, 
cr 32 pence is 1664 pence 3and all theſe values ad- 

M 3 ded 
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ded together do make in the whole, 3536d. Now 
then by the Rule of Three. 


_—. 6 2 24 2: that is 35 pence, 
and 36 hundreds of a penny. 


For proof of the work, compare the total value 
of the ſeveral ſimples, with the value of the whole 
mixture; if their ſums agrees the work is true as 
in this example. 


The value of 12 Gallons of Canaryat | s d 


4 ſhillings per Gallon is 2 08 ©0 
The value of 36 Gallons of Sherry 8 0 
at 3 ſhillings the Gallon is et 


And the value ofg2Gallons of White 6 18 08 
Wine at 2 ſhil. 8 pence the Gallon is 7 * 


All which amount to 14 14 8 


And the value of 105 Gallons ab35d. and 36 hun- 
reds of a penny by the Gallon is 14 14 08 
as before. 

5. Alligation Alternate N, when ſeveral rates 
of divers ſimples being given, ſuch a mixture is 
vequited, as may be (old at a certain mean tate 
propounde d. 

6. Alligation Alternate is cithet partial or to- 
tal. 

7. Alternation partial is, when the ſcvcral rates 
of divers ſimples, with the quantity of one of them 
is given, and the ſeveral quantitics ot the reſt are 
requited, in fuch fort that a mixture being made 

according, 
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according tothe given quantities, and the quanti- 
tics ſo —— — may beat a —5 rate 
propounded. 

8. Alternation total is, when the total quanti- 
ty of all the ſimples with their ſeveral rates being 
given, we find out their ſeveral quantities. in ſuch 
fort, as that a mixture of them being made accor- 
ding to the quantities ſo found, that mixture may 
bear a certain mean rate propounded. 

9. In both theſe kinds of alternation, there is 
ſome preparation to be made, betore the Rules by 
which ſuch queſtions may be reſolved can be well 
delivered. 

10. The preparation to be made doth partly 
conſiſt in placing the given rates of the thing s pro- 
pounded and taking the differences between thoſe 
rates, and the mean price you would have them 


11. The given rates of the things propounded 
mult be placed one under another ſo as that they 
may orderly increaſe or decreaſc, and the mean 
price that you would have them bear, may ſtand 
on the right hand of the rank about the middle: 
For example, let the given rates bp 12.24-36-45+ 
and the mean price 28d. which being 
placed one under another deſcending 1 12 
draw a lineof connexion, and on the o $24 
left hand thereof ſet 28 by the mean " 
price by it ſelt, as here you ſee. The £45 
terms being thus ranked in their duc or- 
der, link them together by certain arches, in ſuch 
ſort, as that one that is greater than the mean 
price, may be ſtill coupled with another that 1s 

M 4 Its, 
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leg, ſo in the premiſed example 12 may be linked 
With 36 or 38, and 24 may be linked with 48 or * 
:6, and the work will ſtand thus. 


12 12 

p ”Y2 
: 1) or thus 28 524 
2 2 
46 36 


The terms being thus ranked and linked toge- 
ther, proceed to tind the differences, between 
the given rates and the mean price, and write 
that difference juſt againſt his reſpective oke cl 
low: thus the diflerence between 12 and 28 bei 
16, Iplace 16 againſt 48 its reſpective yokce- ſc 
low, and the ditterence between 24 and 28 being 
4, I place 4 againſt 36: the difference between 
28 and 36 being 8, I place 8 againſt 24 : laſtiy 20 
being the difference between 28 and 48, 1 place 
20 againſt 12, and the work will ſtand according 


to the firſt way of linking the rates propounded, 
as here you ſce them. 


But the branches being 12 20 
linked after the othet man- f 
ner the differences muſt be 28 w3 | 
otherwiſe placed; . for here 36 7 + 
24 hath 4$ tor his Yoke-fcl» 48 16 
low, and 12 hath 36 for his. 3 
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12. And many times it ſo 
falls out, that one of the gi- | 8 
ven rates, may be linked i 
with two or more of the 0- 
ther ratcs given, in which 16 
caſe the differences ought to 14 
be as often (ct down, as it 15 4 


or may be diverſſy linked: 
thus in the premiſed rates given, it you change the 
mean price to 16, the rates muſt be linked and 


the differences ſet as here you ſee them: or being 40 
thus. 


12 8 E12 M32. 28.8 
24 $ 24 
40 36 8 16 365 x 
45 4+ 16. 28 45 4 
5 6 


13. The given rates being thus ranked and lin- 
ked and their difterences taken, all queſtions in 
ternation partial may be reſolved by this pro- 
portion. 
As the difference againſt the firſt rate 
Is to the ſcvetal differences that are under it, 
So is the quantity propounded 
To the ſeveral quautities that ate required. 
Example, Suppole a man were to mix Io bu- 
ſhes of Wheat at 48 pence the buſhel , with Rye 
at 36d. the buſhel, Barley at 24 pence the buſhci, 
and Oatsat 12d. the buſhel, to that the whole 
mixture may be (old at 28d. the buſhel, the que- 


uon 
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ftion is, how much Rye, how much Barly, and 
how much Oats ought to be added to the 10 bu- 
wels of Wheat, It is evident by the differences 
before taken, that for every 16 buſhels of Wheat, 
I ought to take 4 buſhels of Ryc, 8 buſhels of Bar- 
ley, and 29 buſhels of Oats, and therefore | ſay 


1. As 16. 4 IC. bo 
2+ AS 16 8. 10. 5 
3. AS 16. 20. 10. 124 


And from hence it appears that 2 buſhels and a 
half of Rye, 8 buſhels of Barley, and 12 buſhels 
and a half of Oats bcing put toxobuſhels of Wheat, 
wheu theſe ſcveral forts of grain do beat the prices 
as in the 11 rule,may be (old one with another for 
28 pence, or ⁊ ſhillings and 4 pence the hyſhel. 

Or the differences being taken according to the 
ſecond way of linking them expreſiing the (gin. 
rule, Iay 


1. As 4. 16. 10. 40 buchels of Rye. 
2. As 4. 20. 10. 50 buſhels of Barley. 
3. As 4. 8. Io. 10. 20 of Oats, and a mixture 
being made according to theſe proportions, the 
wiicle may be ſold at 2 ſhilling 4 pence the buſhel. 
14 In Alternation partial, the proof is, like» 
wile by comparing the total value ot the ſcveral 
timplcs, with the value of the whole mixture: ſo 
in the laſt example ot the former rule, the total 
valuc of 10 buſhels of Wheat 40 buſhels of Rye, 
50 bulhcls of Barley and 29 buſhels of Oats 
m« unts 


— — —  - 


_— 
＋ꝓÿ́ 


— — 


— 
— 


Rule of Migation. r7r 


mounts to 14 pound, which is alſo the value of the 
whole mixture at 2 ſhillings and , pence the bu- 
ſhel. 

15. In Alternation total, the ſeveral rates and 
mean price, being ſo placed, and their diflerencgs 
taken as hath been ſhewed, all queſtions belong-» 
ing thereto may be anſwered by this proportion. 
As the ſum of all the differences 
Is to the total quantity of all the ſimples ;. 

So is the corteſpondent difference ot each rate 
To the reſpective quantity of the ſame tate. 

Example, A Goldſmith having diverſe ſorts of 
gold, viz. ſome of 24 Caracts fine, ſome of 22 
Caracts, ſome of 18 Caracts and ſome of 16 Ca- 
ras ſine, is deſirous to melt of all theſe forts, ſo 
much together, as may make a Maſs containing 
60 Ounces of 21 Carats fine. The numbers be- 
ing placed and differenced as hath been ſhewed, 
and is here expreſſed, I ſay 


24 3 


22 


1. As 
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1. As 12. 60. 5. 25 Ounces. 
2. AS 12. 60. 3. 15 Ounces, 
3. As 12. (o 1. 5 Ounces. 
4. AS 12. 60. 3. 15 Ounces. 


Whereupon I do conclude that 25 ounces of 24 
Cares hnc,15 ounces of 22 Carects,5 ounces*ot 
18 Catectꝭ, and 15 ounces of 16 Cares hne, be- 
ing all melted together, will produce a Maſs of 
Gold containing 60 ounces of 21 Carects nine, as 
was required in the queſtion propounded. 

16. Here the work is true, when the ſum of 
the quantities found are c qual tothe total quanti- 
ty propounded : thus in the prececding example, 
the quantitics found were 28. 15. . 15- which be- 
ing added together do make 60, and the quantity 
propounded was 60 alſo. 

17. When a queſtion in Alligation Alternate 
doth con ſiſt of three ingredients, it is capable of 
an infinite Serics of Athrmative and Negative an- 
i{wers; and when the qucſlion doth conſiſt of 
more than three ingredients, it is capable of as ma- 
ny tufinite Scrics of athrmative aud. negative ſolu- 
tions, as you pleaſe to impoſe upon it. 

18. In Allgation Alternate conſiſting of three 
ingredients, (their valucs or prices being orderly 
placed, and the diflcrences between them being 
taken as hath been alrcaqgg{hewed ) if you take the 
difference ofevery two values, and place them a- 
gainſt the third, you ſhall conflitute two continu- 
al addends, and one continual ſubducend, that is, 
the two cpntinual addends are outmoſt, and the 

continual 


| 
| 
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continual ſubducend is inmoſt 3 or it you pleaſe, 
you may let the two outmoſt be continual ſubdu- 
cends, and then the inmoſt will be a continual ad- 
dend : or any three numbers in the ſame proporti- 
on will cffe& the ſame thing: but it is beſt to 
take the three leaſt numbers, that be in the ſame 
ratio : for example, let the value or prices of the 
three ingredients be 12. 24- 36, and let the mean 
price be 16, theſe prices being orderly placed, and 
the differences between them aud the mean price 
will be as here you ſee them. 


i 28 
* 12 20 


ab 4 | 4 
83674 8 
8 . 


Now then deducting 12 from 24 the difference is 
12, which I place againſt 36, towuds the left 
hand, and the difference between 24 and 36 1 12 
alſo, which I place againſt 12, lattly the diffe- 
| rence between 12 and 36 is 24, which I place a» 
| gainſt 24, and becauſe theſe differences are large 
' and ſo not fo convenient for this work, I reduce 
them to the leaſt numbers in the ſame proportion, 
; and then they are 1. 2. 1. the two cutmoſt to 
wit 1. and 1. ſhall firſt be continual addends, and 
| the inmoſt or middle number, to wit 2, let be a 
continual ſubducend, and then ſome of the many 
anſwers that might be given to this queſtion will 
be theſe following, 

+ $ 
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tween A and B, let K repreſent the difference be- | 
tween B and C, then multiply the propoſed quan- 
tity repreſented by S by the price of the middle 
ingredient repreſcnted by B, and to the product 
adde the difference repreſented by K cagtinually, 
until the difference repreſented by H being conti- 
nually added to the value of the quantity pro- 
pounded reprelented by F, ſhall make thoſe num- 
bers to be equal : which being done, the number 
muſt be reſerved for 2 common Dividend, I call 
it D. The unknown quantities of A Band C, I 
call X. Y. z, now then to hind Xx, deduct F from D 
and divide the remainęr by H. 

And to find Z deduct B Strom D, and & 
the remainer by K, the quoticnts ſhall be 
and Y muſt be the complement of them 
Example, ſuppoſe the prizes of the 

dients were A 5. B75. Co, the p 
ty S 50, and the value ot that quant i 
being multiplicd by B / the product 
the difference between By and C 10 is 
muſt be added continually unto B S 350 
ference between A5 and B 7 is H 2 which 
added continually unto F 307, which being 
the common D. vidend witl be D 353, as by the 
work appcarcth, 


| 
| 
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| In this continual 
addition, you muſt 350 BS 307 F 
keep the leaſt (ide AR "FR. 


going firſt, tillboth 353 D 399 
equal. But if both tides will 2 20 
not be equal by the continual ad- 349 
dends , which will fall out in 4 
theſe two caſcs 353 5 
1. When both addends are e- 
qual, 2. When one fide runs on with continu» 
ally odd numbers and the other with continual e- 
ven, you muſt make them even by taking a part 
of the continual addends: here the common 
's D 35;3;from hence deducting F 307 
Per is 46, which being divided by H 2 
is X 23, 
D353 1 8 350, the re- 
ich being divided by K 3 the quoti» 
the complement ot theſe two quo- 
© is Y 26 the work and proot will 


——— — — — 


X 231 23x$=115 
| 26x7= 182 
OIXIO=ZZIO 


8 50 F ' 307 


And to conſtitute the runners,the diffcrence be- 
tween A 5 and B is 2,which | place againlt C10, 
the difference between g; y and C1013, which I 
place agunſt A 5, and the diffetenc: between A 5 
and C10 5, which I place agaiatt E V and by 

N adding' 
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4 1% 12 12 N28 129130131 
224416424 4 | 2 | O | I 
4 1£12 36 $3.:93 Sa... 9 


— — — - 


936 36 36 36 


Of which the firſt is affirmative and the two laſt 
negatives, but maketh the two outmoſt to wit x 
and 1 to be continual ſubducends, and the in- 
moſt to wit 2 a continual addend ; the anſwers to 
this queſtion will be theſe following. 

14 


I 12228127] 26 | 25 | 24 
129 164<24> 4 | 6 | 5 | 20 | 12 
1C, 3654131 2111011 


— — —— Z—ͤ—̃——— — 


23 


36 36 36 16 36 36 


And thus you may procecd in Intinitum: but the 
negative an{wers, being improper and of no uſe 
in practice, it will be ſufficient to go as far as they 
are athrmative and proper, taking fiill ſomething 
of each ingredient in the queſtion. 

19. In Alligation Alternate conſiſting of more 
than three ingredients, having ſet down the ſeveral 
prices, and taken the difference between them,and 
the mean price, you may conſtitute your runners 
from any three that ate together, and keep the o- 
ther proportions for ſtanding numbers; thus the 
prices of 4 Ingredients being 48. 36. 24. 12, and 
= mean price 16, the prices and differeners will 


16 
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75 
48 [+ B 
16 36 4 4 
24 + 4 
12 32. 20. 3 60 
40 


And the runners for the three lower prices will be 
1. 2. I. asbefore aud therefare.the anſwers theſe 
following, 


4354 14 14 
E 16 36 C4 3 2 
1294042 5 
* 12 )60 | 61 | 62 
r 
N 4814 14 | +] 4 
42< 15 36 14 [3 211 
: 244 | 6 | | 4 
12 601 59 | 583 57 
72 72 72 


20. In Alligation Alternate the prices of ſeve- 
ral ingredients being given, with the total quan- 
tity and value thereof, the ſcveral quantity ot each 
ingredient may be otherwiſc tound in this manner; 
let A. B. C. repreſent the prices of three ingredi- 
ents, and let S. be equal to the propoſed quantity of 
thoſe ingredients, and F.the value of that quanti- 
ty: morcover let H. repreſent the difference be- 


eween 
s 


176 Rule ofAlligation. 

tween A and B, let K repreſent the difference be- 
eween B and — then multiply the propoſed quan- 
tity repreſented by S by the price of the middle 
ingredient repreſented by B, and to the product 
adde the difference repreſented by K caꝑtinually, 
until the difference repreſented by H being conti- 
nually added to the value of the quantity pro- 
pounded repreſented by F, ſhall make thoſe num- 
bers to be equal : which being done, the number 
muſt be reſerved for a common Dividend, I call 
it D. The unknown quantitics of AB and C, I 
call x. V. Z, now then to hind X, deduct F from D 
and divide the remainer by H. 

And to find Z deduct B Strom D, and divide 
the remainer by K, the quoticnts thall be X and Z, 
and Y muſt be the complement of them to 8. 
Example, ſuppoſe the prizes of the three ingre- 

dients were A5.B 7. C1o, the propoſed quanti- 
ty S 50, and the value ot that quantity F 307, $59 
being multiplicd by B 7 the product is B S 350, 
the difference between By and C10 is K 3, which 
muſt be added continually unto B S 350 the dif- 
ference between A5 and B; / 5 H 2 which muſt be 
added continually unto F 307, which being done 
the common D. vidend wil be D 353, as by the 


work appcarcth, 
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In this continual 
addition, you muſt 330 BS 30) F 
keep the leaſt fide _3 K HE 
oing firſt, till both 2353 D 399 


equal. But if both tides will 42 20 
not be cqual by the continual ad- 249 
dends , which will fall out ia 4 
theſe two caſcs " "va 

1. When both addends are e- 
qual, 2. When one fide runs on with continu» 
ally odd numbers and the other with continual e- 
ven, you muſt make them even by taking a part 
of one of the continual addends: here the common 
Dividend is D 353;from whence deducting F 307 
the t.mainer is 46, which being divided by H a 
the quotient is X 23. ; 

Again from D 353 deduding BS 350, the te- 
mainer is 3,which being divided by K 3 the quoti- 
ent is x. Now the complement ot theſe two quo» 
tients unto S 50 is Y 26 : the work and proot will 
ſtand thus. 


3 A5 N E 115 


5 By >Y 26] 26x7=182 
2 Clowz orf ortxito=10 


— — — — — 


8 30 F 307 


And to conſtitute the runners,the difference be- 
tween A 5 and B y is a, which ſ place againſt Cio, 
the difference between By and C10 183, which I 
place agiinſt A 5, and the difference between A 5 
and C10 5, which 1 place againtt EV, and by 

N adding' 
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adding and ſubducting theſe runners to and from 
Xx. v. Z. ſome of the many anfwers are theſe 


lowing. ; | 


+32A5.9x 23] 26 [291 32 | 35 | 38 
- $>B7 & 26 | 21 | I6? 11 | 6] 1 
42JYCioIZortt og? ogg 9111 


— ets — OS 


—— — ——— ü 


| 8 30 50 50 350 50 30 


21. In Alligation Alternate when the prizes of 
more. thau three ingtedieſts ate given, you may 
let by auy thee at plealute, and upon the prizes 
remaining you may impolc any part of the whole 


quantity propounded, leſs than the ſum of the o- 


ther unknown quantities, and upon the value a- 


ny ſum leſs than the value of the other unknown 


quantities, and let the ſum of the three quantinies 
{ct by, be the complement of the ſum of all the 


unknown quantitics prupounded 3, and the value 


of thoſe three quantities be the complement of the 
value of the whole quantity propoundedithis done 
you may proceed with the three prices ſet by as 
was betorc ditected. | XY 


Fxamplc, let the given prices of the ſeveral in- 


gredients be, A2,B3,C5, Dy, E is, and let 
the ſum of all their quantities be S 80, the value 
of all that ſum F 3805 now chen ſetting by C 5, 
Dy, E io, impoſe upon A 2 tor its quantity, T 17, 
and upou Ex. V iz both theſc quantities being dr 
ducted from Sgothe temaigct will be VK 5 

Then multiply T 17 by A 2, the product will 
be AT = 34, and V 13 by E 3, the product will 
be EV 39, aud theſe twoprodutts being deducted 

| from 


| 
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{rom F 380, the remainer is the value of C X 4 
DOT EZ == 305: but the particular quantitics 
of X Y Zand their particular values were before 
found to be as are here expreſſed. . 


X 23 CX=21% 
JS 26 DY = 1832 
2 01 E Z= 10 


— — 


—̃ ( ę(L—226 


386 F 307 


— . —xxͤĩů —— 


The which with their tunnets will fand thus. 


2 T= 171171797 717 


3 V=1I313)13]31; 
43J5 X = 2/46] 32538 
5 Scenes 01 
42200 7 =o©ncz0407; Eg 


$ol$0i$_1SolSolso 


— — 


Or placing two ſets of runners thus. 


-2e 2 T= 7] 13111 907 
383 V2 1300 ales 28 
43Y5 X= 232P27/29131133 
507 Y = 26/21 16 4 ns the 
42% 10 7 = cn ooch 


_—_—— — 


ISol8ol$8o' $0! $0 


——_— 


— — 


If you would have the unknown quanti ies to 
i N 3 be. 
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be all affirmatives, it is abſolutely neceſſary, that 
the ſum of all the quantities being divided by the 
ſum of the unknown quantities, the quotient be 
leſs than the greateſt, and greater than the lealt of 
the given prices; which quotient is the mean 
price, for which the mixture may be afforded. 

22. By this laſt way ot working ſuch queſtions 
as do belong to Alligation Alternate, may ſuch 
ſporting queſtions be alſo anſwered, which ſome 
refer to the Rule called Ceres and Virginum; ſuch 
as are theſe two queſtions following, * 

1. Queſt. A Maid being (ent to Market to buy 
fowl did with 20 pence buy 20 Birds, Larks for 
farthings a picce, Pigeons for halipence, and 
Chick ins for groarts 3 The queſtion is how many 
ſhe bought ot a ſort ? 

To anſwer this queſtion Iplace the names of the 
birds with their ſeveral prices in this manner. 


80 


Then I multiply the number of Birds, to wit 
20 by 2 che middle price, and the product is 30, 
and the 20 pence reduced to farthings make $03 
thin H=B-- A viz. 1 l place under 8o the whole 
valus or expence, and K=C- Brix. 14 I place un- 


det 
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der 40 the product of B S as here 

you lee: then deducted 54 from 40 80 
81 the difference is 27, and twice 14 G 
14 is 28, which —— to54 54 81 
the total is 825 ſo then twice H 28 1 
being added to F 80, makes that 823” Ip 


alſo to be $2, now then 1 lay that | 
the Maid bought 2 Larks and 3 Chickens which 
ate 8, and by conſequent 15 Pigeons, the truth 
whereof doth thus appar 3 2 Larks make 2 far- 
things, 15 Pigcons 30 tarthings, and 3 Chickens 
48 tarthings which being added together do make 
$ the ſum expended. 

2. Quettion, A Gardener paid 20 perſons 20 
ſhillings, to every man 20 pence, to every woman 
15 pence, to every boy 8 pence ; The queſtion is 
how many men, how many women and how ma- 
ny Boys? 

To anſwer this queſtion, L. plact tie perſons 
with their ſeveral rates or wages thus. 


80 80 
= -3$ 8 120 240 
C 20 M 2 40 


Then I multiply the number of perſons, viz. 20 
by 15 the middle price, and the product is B S300, 
and the 20 ſhillings being reduced to pence do 
makeF 240, H=B-- A viz. 7 I place under F 240, 
and K -C- viz.5 I place under BS 3c0 he diffe+ 
rence between theſe two numbers is 60, now 10 
times 7 makes 70 which being added to F 245 
He ſum is 310,a0d twice being added to E S300 

N 3 the 
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the ſum is 310 alſo, now then D 3 lo- F 240=70 
which bring divided by H = quotes 10 tor the 
number of the Boys, and D--310 BS zo obe- 
ing divided by K 5 quotes 2 for the number ot men, 
both which make 12,and therefore the number of 
women mult be $ as by the work appears. 

And here you may obſerve that ſo oft as you add 
H to F ſo much or ſo many you muſt take of the 
loweſt prices, and fo oft as you adde K to BS, 
ſo much or ſo many you mult take of the greateſt 
price, and what thele two do want of the whole 
number, mult be the number or quantity of the 
third; if there be more —— propounded 
you muſt proceed as was before directed. 


the 


CHAP. XXVvVIIL 
Of the Rule of Falle. 
1. H. we have ſpoken or treated of poſitive 


Arithmerich , Negative now fall, 

therewiſe calcd the Rule of fulſe poſition, in 
which by falſe terms ſuppoſed, we have a means 
afforded by which to diſcover the true terms te- 
quired, 

2. The Rule of falſe Poſition, is either ſingle 
or doublc. 

3- The Rule of ſingle poſition is, when by one 
falic Poſition, we may diſcover the true teſoluti- 
on of the queſtion propounded. 

Example, ſuppoſe gocl. were to be diſtributed. 

| among 
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among three perſons; of which the ſccond man is 
to have three times as much as the hrft, and the 
third four times as much as the ſecond, the que» 
ſtion is, how much of the 409). muſt be given to 
each perſon 7 Here you may ſuppoſe any ſum at 
pleaſure, and fit the proportions to it accordi 
to the ſtate of the queſtion : by this ſum fo late 
a means will be aftorded to anſwer the queſtion 
propounded, though the ſuppoſition doth not do 
it. Say then that the firſt man had 3 pound, the ſe- 
cond man muſt then have 9 pound, and the third 
6 pound, and theſe three ſums in the total are 
t 48 pound, and yet by this falſe ſoppoſi-ion, 
we may by the Rule ot Three twid out the true an- 
{wer to the quetiion propounded. 


0 Z 25 
For a8 4849 fo 400475 
36 300 


— — — — — 


48 400 


The firſt man then had 251. the ſecond 75l. and 
the third 3ool 3 the which ſums do together make 
400l. as was propounded. 

4+ The Rule duble poſition i,, when mv» 
falſe poſitions are propmended, by which ts diſcover the 
true reſolution of the queſtion. 

5. In this Rule one ſip ſition muſt le made at 
plerſure, and examined according to the ſtate of the 
gust on, whether you bave gueſ ri; bt or not. 

If this ſuppoſition do not anſwer the queſtion, obſert t 
whether your error be in the excels, or in the de. 

N 4 Then 


| 
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Then male another im and examine this 
ſecond poſition as you did 1bat firſt, and if this be alſo 
falſe, obſerve again whetber the error of this ſuppoſiri» 
on be in that exceſs or in the did, that ir whether 
you did ſuppoſe too much or too little, for theſe crrors 
will either be both too much, or both tod little, or 
onc too much and the other too little, and accor- 
ding to this diverſity of the errors, a diverſe man- 
ner of working mult be uſcd for the reſolution of 
the queſtion propounded. 

6. F the errors of both ſuppoſitions, he both too lit- 
tle or bath to much, dedadi the leſi from the greater, 
and note the remainer for y ur Dior; then mi 
the firft poſition by the errer of the ſeernd, and the ſe- 
cond poſitium by the error of the firſt, and deduti the 1. j- 
fer product from the greater, the remainer being divi- 
ded by the difference 7 tbe _ ſhall in the quotient 

ive yu the true anſwer of the qu ftion propounded. 
1 from the half of a certain ſum of mony 
I take away another half, and alſo a fourth, lea- 
ving 13 pound, how much was the whole ſum ? 
To reſolve this queſtion, tirſt I ſuppoſe the whole 
ſum to be 40 pound, from rhe halt whercof to wit 
20 pound, I deduct another half that is ten pound 
a there remaineth 10, and ally a fourth of 20 
pound, and then there remaineth 5 pound, where» 
as the remainer ſhould have been 13 pound, there 
fore this crror is in the deſcct 8. 

Sccondly J ſuppoſe the whole ſum to be 64 

und the ha}f whereof is 32, and the half of that 
Js 16 and the fourth 8ᷓ, and the remainer alſu 8, aud 
therefore the {:cond error is alſo in the deſect, and 
the 
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the deſett is 5. the which 
being placed as here you 312 
ſee cro(s-wile with the er- 20 $512 


rours undet each poſition. 


I multiply the firſt poſiti-„ 3* %. 
on 40 by the. ſecond error % 
5,and the prog is 200: 
then I multiply the ſecond „ 
polition 64 by the tirit er- 3 

ror 8, and the product is | 
$12 and the leſſer product being deducted from 
the greater the remainer is 312, which being divi· 
ded by 3 the quotient i 104 the number ſought, 
whoſc half is 52, and the halt of that 26, and the 
fourth of 52, 13, and the remainer 13 alſo as was 
required. 

7+ If the errors in your ſuppeſi tions, le one tos wack 
and the other too little, adde both the errors together, 
and the whole ſhall be your Diviſor, 1ben multiply your 
firſt poſition by your ſecond error, and your ſecond poſi- 
tien by your firft error as before}, the ſum of theſe pro- 
ducli being divided by the ſum of the errors ſhall in the 
gustiemt give you the anſwer to the queſtion. 

2. Example, the ſame queltion being again 
propounded, for my firſt ſuppoſition I rake 56 
pounds, the half whereof is 28, and the half of 28 
is 14, and the fourth 7, and fo the firſterror is 6 
in the defect; And for my ſecond poſition I take 
128 pound, the half whereof is 64, and half of that 
is 32, and the fourth 16,and ſo the ſcconterror is 


* > xco 
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3 too much, the ſum of | 

theſe errors is 9:now the 168 936 768 
hirſt poſition 36 being 56 * . 26s 
multiplied by 3 the ſe- 

coud error,the product is 
168, and the ſecond po- 
ſition 128 being multi- 
plied by the firſt error 6 
the product is 768, the 31 „9 
ſum of theſe two pro- 9 


— 936, which be- 
ng divided by g the ſum of the errors, the quoti- 
- x7 104, the anſwer to the queſtion as was de- 


And thus we have paſſed through all the chief 
parts of Natural Arithmetick, (the extraction of 
the ſquare and cube roots only excepted, and that 
purpoſely omitted, becauſe it may be not only 
more briefly but alſo more plainly ſhewed, in 
Specious or Symbolical Arithmetick )andas for ar- 
tificial or Logarithmetical Arithmetick,ſo much · as 
may ſerve to reſolve all ordinary queſtions, hath 
been already ſhewed in my ſcale otintereft, only 
the conſtruction of the numbers themſelves is 
there omitted, which yet I have ſhewed by the 
continual extraction of the ſquare Root in my Ma- 
thematical inſticution, and by multiplication in my 
Trigon-metria Britanica 3 ſince which, there are 
ſome cxce llent ways of making thoſe numbers late» 
ly found out and publiſhed in Latine by Michela 
Menu: fo much whereof as way give thee ſa- 
gsfaction in that particular. I purpole God willing, 
to adde to a mall intro qu ion to Specions — 

metick, 


(194 
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metick, iſ the Authot himſelf find not enc — 


ment or opportunity to do it in engliſh 
and eee prevented in the —— 
zeal for pr 


by Coofifiski) ful hand, 
the knowledge of the Arts in our own — is 


at leaſt equal to, if not exceeding mine. 


Soli Deo Gloria. 


— MN I 
402 of divers i, Piltures, 75 
Boghs of B:afts, Birds, F s, Fiſh, Fraars, Flies, 
L andſkips, Stories, and many pretty fancier neatly 
cut in Copper, and worth buying ; being very plea - 
fant Ornaments for Howſes, Studies and Cloſets ; 
and alſo extraordinary uſeful for Gold-Smitbs, 
Fewellers, Chaſers, Gravert, Painters, Carvers, 
Embroiderers, Drawers, Needle-women, and ll 
Handicrafts 3 the which are made and to be ſold by 
Robert Walton, who #7 the oldeſt of that way in 
London, and indeed I. O. and others are but in- | 
truderi into that they were never br ught up to, and | 
therefore have their things ſo pittifully done that we | 
may truly ſay as the Poet d ub. 


When each man keeps to his own Trade, 
Then all things will be better made. 


1. MI“. of the World, with ot without de- | 
(cripti 2. The four parts of the | 

World, with or ce Deſcriptions. 3. Maps | 
of England, Scotland and Ireland, with or without | 
a Deſcription, 4. One of Exc land and Ireland, in | 
a large Sheet. 5. Maps of England with the rodes | 
and Cities, and divers half ſhcet Maps, as, 6 Brit- 
tain. 7. England, 8. Scotland, 9. Ireland, 10. Spain, 
11. Germany, 12. 17 Provinces, 13+ France, 14· Den- 
mark, and others. 15. The Philoſopher's Head 3 
or, an excellent Compendious Abridgement, brieſ- 
ly comprehending the chick Grounds and Princi- 
ples 


— — — — — — 


ples of Philoſophy, 2 a of Humane 
Learuing „ 16. A Lawre y 17. 
An Artificial Deſcription of Logick, — ih - 
the firſt, ſecond and third Act of the Mind. 9. 
The Tree of Man's Life. 18. The mannet of his 
Majetties Riding through London the day before 
his Coronation in a large Sheet. 19. The man- 
ner of his Majeſtics going to his Coronation, 20. 
The King and Queen together in a large Sheet. 
13. The manner of the Ten perſecutions under 
the Heathen Emperours. 14+ A large Sheet of 
Orpbexs, with the beaſts about him. 21. David 
and Abiga#. 22. Leydury's 4 Tables of account 
ready caſt up. 


| Books. 


I. Deſcription of the ſeveral Regions and 

* Countreys in the whole World , 2. Per- 
ter's Tables, 3. Scool paſtime for childrew, 
5. The Countrey Schoolmaſter, theic 3 by 
Dr. Newton. 6. The Pens Celerity , 7. 
The Pen's Triumph, 8. The Pens Tranſcen- 
dancy, theſe by Mr. Cocker. Mr. Gethings Pens 
Paradiſe, the Bens Facility, 10. Very much in lit- 
tle : htly called Paradiſe, Eden, or, the whole 
View ot the Creation in Eight parts: The which 
you may have all together; or elſe any particular 
Part by it (elf, 11. Much tor little, 13. The Ten 
Commandments. 13. The Twelve Months of the 
Year, 14. The Nine Worthy Women, 15. The 
Seaven | fs Sins, 16. The Four Parts of the 


World, 17. The Four Complexions, 18. Mr. 
Clein's 


Clein's rare Book of the Five Senſes, in way of 
Creteſco, 19. His Book of the Seven Liberal Arts 
or Sciences, 2d The Four Elements, 21. The 
Four Scaſons, 22. The Stories of Elia, 2 3 Nothing 
pleaſes, 24 The Cryes of Lind, 25. The Merty 
Conceited Five Senfes, 26. All the Kings and 
Queens of England, 27. The Gentleman's actom- 


phihment. 
Several things in Pot Sbeers. 


1. All the Kings of Engloud, 2. We are feaven, 
3. Mother Louſe, 4. The contented Cuckold in 


the new faſhion, 5. The Jovial Crew, 6. Death, 5. 
The 5 Senſes, 8. 4 Seaſons, 9. 4 parts of the 
world. King Charles 1. and his Qucen, Duke of 
Jork and his Dutcheſs, D. of Anjou and his Princes, 
D. of Albemart: and his Dutchefs, with other 
things: two Heads of his preſent Majeſty, One 
Plate containing the Head of Charles 1: Charkes 2 
D. Pork, D. Gloxcefter, D. Albemarle, the Mothet- 
Queen; Q. Katherine, Princeſs of Orange, Elizs- 
Neth and Henrietta, his Maj. Sitters, Þ:fico Fones of 
Wit. Holerr, after Sir Antbony Vandike. Cavilers- 
Puff, or the vapouring Spaniard. The Habits of ſe- 
veral Countrics. Four feveral' Sheets of the Cryes 
of Londm. The four Ages. The woman beating 
the Man. Vina Folly in a merry maze. 2. King 
David, 3. King S laomon, 4 harles 1. Charles 2. D. of 
Tork, D. of GI uceſter, 5. Duke of Tork alone. 


Men 


— — — — - nmm 


r 


———— — 
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a FR on Hſeback in S. 


1. The poſtures of Horſes in 4 Sheets, 2. King 
Solomon, 3. Altxander the Great, 4. The Black 
Prince, 5. King Charles I. 6 King Cbarles 2. 7. 
Duke of Trh, B. Duke of Gibuceſter, 9. Duke of 


Albemarle; King David. af 
\ Men flandingin Ho hang. fl 


1. The King and Queen itt one Plate, 2. Hing' 
alone, 3. D. of Tork, 4. D. of GleneHter, 5/ K Saud, 
6. King Did, y Kg S I B. —— 9. 
King Mngſſer, 10 K. Herod) 11. K. Nelscham- 
Zar, 12. K. Pharwob, 1 3. Fepths judge of ae,, 14. 
Gideon Judge of Mar, 15, K. Darius, 16. K. Rebo- 
boom, Ty. K. Charler 1. in Robes, 18. K. Ch. 1. in 
Armour, 19. Prince of Orange und his Son 30 
Prince Rupert; 21. Prince of Ct 22. A Ne o 
Wars late ſtrokes, 23. Ireland: Lirheneation, 4g 
Charity, 25. A Citizens Wife, 26. A waiting Gen- 
tlewoman, 27. Three ſeveral Halt- Sheets of Scrip- 
ture-Kings and Judges, cight in cach. King of 
Poland. 2 ſeveral ways. , 


—.  Iw——_— _ 


1. King Saul, 2. King David, 3. King Solomon, 

4- King Fofiub, 5. King Pharavb, 6. K. Herod, 7. 
King Manaſſer, 8. Prince Jonathan, 9. King of 
France, 10. K. of Denmark, 11. K. of Poland, 12. 
Prince Elector, 13: Hefor of Troy, 14. Tamerlain 
Em- 


Emperour of Tartary, 215. All the Kings aud 
Queens of England , in ſingle Half-ſhects and 
the black Prince. 


Head: in Half-S bets. 


1- King Charlet 1. 2. Queen Henrietta Maris; 
3. King Charles 2. 4. Queen Katharina, 5. One of 
Charles 1. Queen Mary, Charles 2. Queen Katha- 
rina, Duke ot Ain, Princeſs Henrietta, and D. of 
Albemarle, and his Dutcheſs, 6. The Heads of all 
the Rings end Quecus, from William the Cpnque- 
tour, 7, The Heads of 24 Empcrours of Germany, 
King Charles 1. and his Queen Charle 2. Healingy 
and. the Biſhops Crowning : Likewiſe one bigger 
of the Biſhops Crowning his Majeſty, he 
Healing the Evil. As alſo, the Kings Armes, the 
beſt ſort : aud indeed he hath all forts ol ſtorics 
— * — works, and is do- 
ag more as ſaſt as time and opportunity will per- 
wit, and ſo farwcl. 
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